Sea Mines and Countermeasures: A Bibliography by Marlatt, Greta E.
Calhoun: The NPS Institutional Archive
DSpace Repository
Dudley Knox Library Bibliographies
2018
Sea Mines and Countermeasures: A Bibliography
Marlatt, Greta E.
http://hdl.handle.net/10945/57407
Downloaded from NPS Archive: Calhoun
 





















Dudley Knox Library 
Naval Postgraduate School 
































Dudley Knox Library 
Naval Postgraduate School 















































Table of Contents 
 
MINE DETECTION AND DETECTORS .............................................. 1 
PERIODICALS .................................................................................. 1 
BOOKS ............................................................................................ 53 
CONFERENCE PROCEEDINGS & PAPERS ............................... 58 
DOCUMENTS, THESES AND TECHNICAL REPORTS ............ 123 
PATENTS ...................................................................................... 211 
MINE WARFARE .............................................................................. 219 
PERIODICALS .............................................................................. 219 
BOOKS .......................................................................................... 254 
CONFERENCE PROCEEDINGS & PAPERS ............................. 272 
DOCUMENTS, THESES AND TECHNICAL REPORTS ............ 283 
PATENTS ...................................................................................... 326 
MINES AND MINELAYING .............................................................. 329 
PERIODICALS .............................................................................. 329 
BOOKS .......................................................................................... 348 
CONFERENCE PROCEEDINGS & PAPERS ............................. 354 
DOCUMENTS, THESES AND TECHNICAL REPORTS ............ 357 
PATENTS ...................................................................................... 373 
MINESWEEPERS AND MINESWEEPING ..................................... 392 
PERIODICALS .............................................................................. 392 
BOOKS .......................................................................................... 441 
CONFERENCE PROCEEDINGS & PAPERS ............................. 448 
DOCUMENTS, THESES AND TECHNICAL REPORTS ............ 457 
PATENTS ...................................................................................... 502 
MAMMALS ........................................................................................ 526 
PERIODICALS .............................................................................. 526 
BOOKS .......................................................................................... 529 
CONFERENCE PROCEEDINGS & PAPERS ............................. 530 
DOCUMENTS ................................................................................ 531 
LEGAL ............................................................................................... 535 
PERIODICALS .............................................................................. 535 
BOOKS .......................................................................................... 539 
TREATIES & LEGAL CASES ...................................................... 542 
INTERNET SITES ............................................................................. 544 
VIDEOS ............................................................................................. 547 
DEFINITIONS .................................................................................... 548 
 1 
 




“325 CV: ‘The Flexible Dutchman.’” Naval Forces, 1985, v. 6, no. 1 (Special 
Supplement), p. 68-73.   
 
“A 35m Mine Countermeasures Vessel.” Maritime Defence, February 1980, v. 5, 
p. 52-53.   
 
Aas, Halvor. “A Cost Effective Way to Combat an Elusive Enemy.” Naval 
Forces, 1990, v. 11, no. 5, p. 60-62+ 
 
_______. “Norway's New MCM (Mine Countermeasure) Vessels: A Cost 
Effective Way to Combat an Elusive Enemy.” Naval Forces, 1990, v. 11, no. 5, 
p. 60-62+   
 
Ackerman, Robert K. “Airborne Detector Lays Bare Murderous Undersea Mines.” 
Signal, June 1994, v. 48, no. 10, p. 21-24.   
 
“Action Information Organization for MCMV-Mine Countermeasures.” Navy 
International, July 1984, v. 89, no. 7, p. 404-409.  
 
Adshead, Robin. “Minehunting.” Armed Forces, April 1988, v. 7, p. 165-169.  
 
“Advances in Mine Warfare.” Naval Forces, 1990, v. 11, no. 6, p. 49-53. 
 
Ahern, T.M. “Remote Minehunting System.” Surface Warfare, May/June 1999, v. 
24, no. 3, p. 24-25. 
 
“Airborne Mine Neutralization System Takes the Sailor Out of the Minefield.” Sea 
Power, November 2009, v. 52, no. 11, p. 46-47.  
 
Alkaya, Ali Fuat, and Ramazan Algin. "Metaheuristic Based Solution Approaches 
for the Obstacle Neutralization Problem." Expert Systems with Applications, 
February 15, 2015, v. 42, no. 3, p. 1094-1105.  
Alm, Fredrik. “The Swedish Mine Counter Measure Vessel Programme.” Armada 
International, February 1985, v. 9, p. 108+  
 
Annati, Massimo. “MCM (Mine Counter-Measures), a New Approach.” Naval 
Forces, 2003, v. 24, no. 5, p. 89-90+  
 
_______. “MCM (Mine Countermeasures -- ROVs (Remotely Operated Vehicles) 
the Second Revolution.” Naval Forces, 1995, v. 16, no. 3, p. 36-38+  
 2 
 
Annati, Massimo. “Mine Counter Measures: What Is New?” Naval Forces, 2011, 
v. 32, no. 3, p. 14-21. 
 
______. “Mine Hunting & Mine Clearing Revisited: A Review of Current 
Operational, Technological and Commercial Trends.” Military Technology, 
2003, v. 27, no. 8-9, p. 48-50+ 
 
_______. “Naval Mines: The Threat and Its Counter--Part I: Mines--the Threat 
Waiting Out There.” Naval Forces, 2005, v. 26, no. 3, p. 60-68.   
 
_______. “Naval Mines: The Threat and Its Counter--Part II: Mine Warfare: Are 
We Prepared for the Worst?” Naval Forces, 2005, v. 26, no. 3, p. 69-75. 
 
_______. “New Developments in MCM.” Naval Forces, 1998, v. 19, no. 3, p. 44-
50.    
 
“Another Look at Gorya – the USSR’s First Ocean-Going Minehunter.” 
International Defence Review, January 1991, v. 24, no, 1, p. 73-74.  
 
Apps, Michael. “New Concept in Minehunters Adopted  the RAN.” Pacific 
Defence Reporter, March 1980, v. 6, no. 9, p. 94-96.  
 
_______. “Replacement Minehunters for the Royal Australian Navy.” Navy 
International, March 1979, v. 84, no. 3, p. 53-54.   
 
Aris, Hakki. “Mine Hunters for the Turkish Navy.” NATO's Sixteen Nations, 
1992, v. 37, no. 2, p. 69-71.  
 
Artur, Grządziel, Felski Andrzej, and Wąż Mariusz. "Experience with the Use of a 
Rgidly-mounted Side-Scan Sonar in a Harbour Basin Bottom Investigation." 
Ocean Engineering, 2015, v. 109, p. 439-443. 
“Atlantic Mine Force.” All Hands, September 1965, no. 584, p. 6-7.   
https://archive.org/details/allhands5765unit  
 
“Attack and Defense by Submarine Mines.” Scientific American, October 3, 
1914, v. 111, p. 270-271.  
 
“‘Avenger’ -- Advanced MCM Joins Fleet.” Marine Log, January 1988, v. 93, p. 
52.   
 
Babcock, John. “Mine Warfare’s Best Defense.” US Naval Institute 
Proceedings, June 2009, v. 135, no. 6, p. 64-67. 
 
 3 
Babel, Luitpold, and Thomas Zimmermann. "Planning Safe Navigation Routes 
Through Mined Waters." European Journal of Operational Research, July 
2015, v. 241, no. 1, p. 99-108. 
 
Bakar, Rahim. “Naval Affairs: Launching and Recovery System for MCMV (Mine 
Counter-Measures Vessel).” Asian Defence Journal, November 1990, no. 11, p. 
92-93.  
 
Baker, H. George. “The Mine Force: Wooden Ships and Iron Men.” All Hands, 
February 1957, no. 481, p. 6-9.  
https://archive.org/details/allhands4804unit  
 
_______. “The MSB Story: Little Ships Sweep the Sea to Keep It Free.” All 
Hands, February 1957, no. 481, p. 2-5.  
https://archive.org/details/allhands4804unit  
 
Banfi, Maurizio. “Enabling New Operational Scenarios in Mine 
Countermeasures.” Sea Technology, November 2010, v. 51, no. 11, p. 35-36. 
 
Barngrover, Christopher, Alric Althoff, Paul DeGuzman, and Ryan Kastner. "A 
Brain–Computer Interface (BCI) for the Detection of Mine-Like Objects in 
Sidescan Sonar Imagery." IEEE Journal of Oceanic Engineering, 2016, v. 41, 
no. 1, p. 123-138. 
 
Barngrover, Christopher, Ryan Kastner, and Serge Belongie. "Semisynthetic 
versus Real-world Sonar Training Data for the Classification of Mine-like 
Objects." IEEE Journal of Oceanic Engineering, 2015, v. 40, no. 1, p. 48-56. 
 
Barnard, Richard C. “The Fixer.” Sea Power, October 2005, v. 48, no. 10, p. 32-
34. 
 
Barry, John M. “Undersea Warfare: Upgrading the SQQ-89 Sonar Suite to Meet 
Littoral Warfare Requirements.” Surface Warfare, May/June 1998, v. 23, no. 3, 
p. 17-19.  
 
Baskerville, James E, Robert P Draim, and Robert G Sprigg. “The Littoral 
Combat Ship.” Marine Corps Gazette, March 2006, v. 90, no. 3, p. 39-40. 
 
Beckers, Guus, Robbert  van Vossen and Gert Vlaming. “Low-Frequency 
Synthetic Aperture Sonar for Detecting Explostives in Harbors.” Sea 
Technology, March 2012, v. 53, no. 3, p. 15-16, 18. 
 
Bell, Chuck. “Undersea Partners -- the Mine Countermeasures Surface Force.” 
Undersea Warfare, Spring 1999, v. 1, no. 3, p. 25-26.    
 
 4 
Bell, R. and R. Able. “Mine Warfare CO-OPeration.” US Naval Institute 
Proceedings, October 1984, v. 110, no. 10, p. 147-149.  
 
Bellow, Steve. “NCSC R&D: In Search of Killer Mines.” All Hands, November 
1980, no. 766, p. 14-19.  
https://archive.org/details/allhands7567unit  
 
Benz, Klaus G. “Mine Warfare at Sea.” Armada International, December 
1990/January 1991, v. 14, no. 6, p. 28+  
 
Bhamarasuta, Itthisak. “Royal Thai Navy’s M-48 Minehunter.” Asian Defence 
Journal, December 1990, no. 12, p. 70+  
 
Bingham, Jill, Mark Hinders and Adam Friedman. “Lamb Wave Detection of 
Limpet Mines on Ship Hulls.” Ultrasonics, December 2009, v. 49, no. 8, p. 706-
722. 
 
Blunden, Alan. “Mine-Countermeasures Hovercraft.” International Defense 
Review, 1983, v. 16, no. 6, p. 840-842.  
 
Boatman, John. “US MCM (Mine Countermeasures) Needs More Pace, Urges 
Report.” Jane’s Defence Weekly, January 22, 1994, v. 21, no. 3, p. 12.  
 
_______. “US Navy Exercises Its New MCM Capability.” Jane’s Defence 
Weekly, May 1, 1993, v. 19, p. 12.   
 
Boatman, John and Mark Hewish. “Naval Mine Countermeasures: Finding the 
Needle in the Haystack.” International Defense Review, July 1993, v. 26, no. 7, 
p. 559-562.  
 
Booker, R. W. “Survey Ship Goes Mine Hunting: Harkness and ‘Intense Look’.” 
All Hands, February 1985, no. 815, p. 32-34.  
https://archive.org/details/allhands8041unit  
 
Boone, Terry, et al. “Offboard Countermeasures: Today and Tomorrow.” 
Defense Systems Review, July-August 1984, v. 2, p. 40-44.  
 
Boorda, J. Michael. “Mine Countermeasures: An Integral Part of Our Strategy 
and Forces.” Surface Warfare, March/April 1996, v. 21, no. 2, p. 5-6.  
 
Boorujy, James R. “Network-Centric Concepts Can Guarantee Access.” US 





Borghgraef, Alexander, Olivier Barnich, Fabian Lapierre, Marc Van 
Droogenbroeck, Wilfried Philips, and Marc Acheroy. "An Evaluation of Pixel-
Based Methods for the Detection of Floating Objects on the Sea Surface." 
EURASIP Journal on Advances in Signal Processing, 2010, Article ID 
978451, p. 1-11. 
 
Boulinguez, D., and A. Quinquis. “3-D Underwater Object Recognition.” IEEE 
Journal of Oceanic Engineering, October 2002, v. 27, no. 4, p. 814-829.   
 
Bowen, R. J. “The ‘Hunt’ Class MCMVs.” Armed Forces, August 1984, v. 3, p. 
308-311.  
 
Bowers, John V. “Mine Warfare Channel Markers.” US Naval Institute 
Proceedings, September 1963, v. 89, no. 9, p. 132-134.  
 
Boyles, Dennis W. “Navy/Marine Corps Team Takes a New Look at MCM (Mine 
Countermeasures).” Marine Corps Gazette, March 1996, v. 80, no. 3, p. 32-35.  
 
Boyles, Denny. “Fleet’s MCM Force on the Move [Mine Countermeasures].” 
Surface Warfare, January/February 1996, v. 21, no. 1, p. 26-29.  
 
Breemer, Jan. “Intense Look: U.S. Minehunting Experience in the Red Sea.” 
Navy International, August 1985, v. 90, no. 8, p. 478-482.  
 
_______. “Tripartite Minehunter – Low-Cost Solution to a High-Risk Threat.” 
National Defense, March 1988, v. 72, no. 436, 34-37.   
 
“Bright Future for Magic Lantern.” Jane’s Defence Weekly, April 3, 1993, v. 19, 
p. 33.  
 
Brill, Arthur P., Jr. “Last Twenty Feet (Mine Countermeasures in the Surf Zone).” 
Sea Power, November 1995, v. 38, no. 11, p. 43-46.   
 
Britton, Peter. “Submersible Acrobat.” [Scorpio Scout Mine Hunting Vehicle]. 
Popular Science, April 1989, v. 234, no. 4, p. 96.  
 
Brooker, R.W. “Survey Ship Goes Mine Hunting: Harness and ‘Intense Look’.” All 
Hands, February 1985, no. 815, p. 32-34. 
https://archive.org/details/allhands8158unit  
 
Brookfield, S. J. “Mines and Counter-Measures.” Discovery, January 1946, v. 7, 
p. 21-29. 
 
Broughton, Buzz. “Mine Countermeasures: Zapping the ‘Speed Bumps.’” 
Surface Warfare, July-August 1997, v. 22, no. 4, p. 16-19.  
 
 6 
Broughton, Buzz and Jay Burdon. “The (R)evolution of Mine Countermeasures.” 
US Naval Institute Proceedings, May 1998, v. 124, no. 5, p. 55-58.  
 
Brown, David K. “Design Considerations for MCMV.”  Naval Forces, 1990, v. 11, 
no. 1, p. 31-34+  
 
Brush, Dan and Dave Tubridy. “Assault Breaching Tool Box Developments 
[Minefields in Amphibious Operations].” Surface Warfare, July/August 1996, v. 
21, no. 4, p. 14-16.  
 
Bryner, Darshan, Fred Huffer, Anuj Srivastava, and J. Derek Tucker. 
"Underwater Minefield Detection in Clutter Data Using Spatial Point-Process 
Models." IEEE Journal of Ocean Engineering, July 2016, v. 41, no. 3, p. 670-
681. 
 
Buchanan, Nancy. “Bofors Demining Vehicle Demonstration.” Armada 
International, February-March 1966, v. 20, no. 1, p. 56-57.  
 
Burchell, Wade. “Reserve Helos Get Magic Lantern.” US Naval Institute 
Proceedings, February 1997, v. 123, no. 2, p. 74-75.  
 
Burgess, Richard R. “De-Cloaking Device: An Airborne Laser Exposes Sea 
Mines Below the Surface.” Sea Power, March 2010, v. 53, no. 3, p. 26-27. 
 
_______. "Detect, Identify, Neutralize: Keeping the Fleet Focused on Mine-
Countermeasures Readiness." [interview with RDML Russell Allen]. Sea Power 
June 2015, v. 58, no. 5, p. 38-41. 
 
_______. “A New Generation.” Sea Power, July 2006, v. 49, no. 7, p. 26-29. 
 
_______. "Test Time: The Navy's LCS Mine-Countermeasures Mission Package 
Readies for Operational Evaluation." Sea Power June 2015, v. 58, no. 5, p. 26-
28. 
 
Burke, Kip. “MCMs Master Mines: Navy Minesweepers in Arabian Gulf.” Surface 
Warfare, January-February 1992, v. 17, no. 1,  p. 10-13.  
 
Burke, Stephen. “Meeting the Technological Leap of ‘The Weapon That Waits’.” 
Sea Technology, November 1989, v. 30, no. 11, p. 67-70.  
 
Burnett, Robin. “Minehunters and Minesweepers on Stream for the Next 
Century.” Naval Architect, April 1996, p. 66-70.  
 
Burns, Richard F. “EDO Corp.-- Adjusted to the New Era.” Sea Technology, 
April 1996, v. 37, no. 4, p. 31-33. 
 
 7 
Burns, Richard F. “Sea SLICE Demonstrates Multi-Mission Flexibility.” Sea 
Technology, November 2002, v. 43, no. 11, p. 19-22. 
 
Caisley, H. E. “New Generation Mine Hunting.” Armed Forces, December 1986, 
v. 5, no. 12, p. 544-548.  
 
Calder, B.R, L.M. Linnet, and D. R. Carmichael, “Bayesian Approach to Object 
Detection in Sidescan Sonar.” IEE Proceedings-Vision, Image and Signal 
Processing, 1998, v. 145, no. 3, p. 221-228. 
 
Cappetti, Paolo. “Lerici Class Minehunter.” Defense & Armament Heracles 
International, July-August 1988, no. 75, p. 59+  
 
“‘Carlskrona’: A New Minelayer/Training Ship for the Royal Swedish Navy.” 
Maritime Defence, September 1980, v. 5, p. 305-308.  
 
Carlson, M. E. “The Flying Minesweepers.” Wings of Gold, Spring 1978, v. 3, p. 
13-17.  
 
Carter, Rondi and Tom Mignone. “Advanced Video System for Mine 
Countermeasures ROV.” Sea Technology, May 1992, v. 33, no. 5, p. 15-20.  
 
Cartmill, J., N. Wachowski,  and M.R. Azimi-Sadjadi. “Buried Underwater Object 
Classification Using a Collaborative Multiaspect Classifier.” IEEE Journal of 
Oceanic Engineering, January 2009, v. 34, no. 1, p. 32-44.  
 
Castellon, David. “Inshore Mine-Clearing Mission Expanding.” Navy Times, 
September 2, 2002, v. 51, no. 49, p. 26. 
 
Castano, James and Thomas Gieseke. “Supercavitation Research Programmes 
at the Naval Undersea Warfare Center (NUWCC), Division Newport.” Naval 
Forces, 2001, v. 22, no. 3, p. 44-48. 
 
Cavas, Christopher P. “Momsen Debuts Mini Mine Hunter.” Navy Times, 
September 27, 2004. v. 53, no. 52, p. 11. 
 
_______. “Plan Pushes Undersea Vehicles’ Starring Role.” Navy Times, 
February 14, 2005. v. 54, no. 20, p. 34. 
 
Cayirci, Erdal, Hakan Tezcan, Yasar Dogan, and Vedat Coskun. "Wireless 
Sensor Networks for Underwater Survelliance Systems." Ad Hoc Networks, July 
2006, v. 4, no. 4, p. 431-446. 
Ceux, Jan. “Modern Minehunting.” NATO's Fifteen Nations, February-March 
1982, v. 27, no. 1, p. 84-85+  
 
 8 
Chandran, Vinod, Steve Elgar and Anthony Nguyen. “Detection of Mines in 
Acoustic Images Using Higher Order Spectral Features.” IEEE Journal of 
Oceanic Engineering, July 2002, v. 27, no. 3, p. 610-618. 
 
Chu, Peter C. “Mine Impact Burial Prediction from One to Three Dimension.” 
Applied Mechanics Review, January 2009, v. 62, no. 1, p. 1-25. 
http://hdl.handle.net/10945/36122  
 
Chu, Peter C. and Chenwu Fan. “Mine-Impact Burial Model (IMPACT35) 
Verification and Improvement Using Sediment Bearing Factor Method.” IEEE 
Journal of Oceanic Engineering, January 2007, v. 32, no. 1, p. 34-48. 
http://hdl.handle.net/10945/36120  
 
_______. “Prediction of Falling Cylinder Through Air-Water-Sediment Columns.” 
Journal of Applied Mechanics, March 2006, v. 73, no. 2, p. 300-314. 
http://hdl.handle.net/10945/36119  
 
_______. "Probability Density Function of Underwater Bomb Trajectory Deviation 
Due to Stochastic Ocean Surface Slope.” Journal of Dynamic Systems 
Measurement and Control-Transactions of the ASME, May 2011, v. 133, no. 
3, p. 031002-1 thru 031002-13.  
http://hdl.handle.net/10945/45464  
 
_______. “Pseudocylinder Parameterization for Mine Impact Burial Prediction.” 
Journal of Fluids Engineering,  November 2005, v. 127, no. 6, p. 1515-1520. 
http://hdl.handle.net/10945/36121  
 
Chu, Peter C., Anthony F. Gilles, Chenwu Fan, and Peter Fleischer. 
“Hydrodynamics of Falling Mine in Water Column.” Journal of Counter-
Ordnance Technology, 2002. 
http://hdl.handle.net/10945/36270  
 
Chu, Peter C., Carlos J. Cintron, Steven D. Haeger, and Ruth E. Keenan. 
“Acoustic Mine Detection Using the Navy's CASS/GRAB Model.” Journal of 
Counter-Ordnance Technology, 2002. 
http://hdl.handle.net/10945/36255  
 
Chu, Peter C., Michael Cornelius, and Melvin Wagstaff. “Effect of Suspended 
Sediment on Acoustic Detection Using Reverberation.” Marine Technology 







Chu, Peter C., Timothy B. Smith, and Steven D. Haeger. “Mine Impact Burial 





Ciampi, A. “The Pluto Mine Neutralisation Vehicle.” Asian Defence Journal, 
October 1984, no. 10, p. 100-102.  
 
“Clearing a Path Through a Minefield.” Naval Research Reviews, October 1977, 
v. 30, no. 10, p. 26.  
 
Clem, Ted R.  “Advances in the Magnetic Detection and Classification of Sea 
Mines and Unexploded Ordnance.” Naval Research Reviews, 1997, v. 49, no. 
3, p. 29-46.  
 
Clem, Ted R. "Superconducting Magnetic Sensors Operating from a Moving 
Platform." IEEE Transactions on Applied Superconductivity, June 1995, v. 5, 
no. 2, p. 2124-2128. 
Cogne, de Vaisseau Robert L. “French Hunt Mines.” US Naval Institute 
Proceedings, March 1988, v. 114, no. 3, p. 108-112.  
 
Coiras, E., P.-Y. Mignotte, Y. Petillot, J. Bell and K. Lebart, “Supervised Target 
Detection and Classification by Training on Augmented Reality Data.” IET Radar, 
Sonar & Navigation, February 2007, v. 1, no. 1, p. 83-90. 
 
Coleman, Frank. “Underwater Detection by Helicopter.” American Helicopter, 
May 1957, v. 46, p. 12+  
 
Colucci, Frank. “Don’t Forget the Sea Dragon.” US Naval Institute 
Proceedings, November 1997, v. 123, no. 11, p. 64-67. 
 
_______. “Navy Upgrading Sea-Mine Sweeper Helicopters.” National Defense, 
January 2004, v. 88, no. 602, p. 38-39. 
 
_______. “Sea Draggers: The Airborne MCM (Mine Countermeasures) Force.” 
Sea Power, May 1983, v. 26, no. 5, p.50-52+  
 
“Command and Control for Mine Countermeasures.” Naval Forces, 1989, v. 10, 
no. 1, p. 70-71.   
  
“Composites Join the Fleet.” Engineer, September 1989, v. 229, p. ACE10-11.  
 
“Concept for Future Naval Mine Countermeasures in Littoral Power Projection.” 
Marine Corps Gazette, December 1998, v. 82, no. 12, p. A1-A14.  
 10 
 
Conte, Giuseppe, David Scaradozzi, Daniele Mannocchi, Paolo Raspa, Luca 
Panebianco, and Laura Screpanti. "Experimental Testing of a Cooperative ASV-
ROV Multi-agent System." IFAC-PapersOnLine, 2016, v. 49, no. 23, p. 347-354.  
Conte, Giuseppe, G. P. De Capua, and D. Scaradozzi. "Designing the NGC 
System of a Small ASV for Tracking Underwater Targets." Robotics and 
Autonomous Systems, February 2016, v. 76, p. 46-57. 
Cooper, Pat. “Robotic Crab Offers DoD New Advantage Over Surf Mines.” 
Defense News, April 24-30, 1995, v. 10, no. 16, p. 12.  
Coughlin, Steve J. "Defeating the Nautical Cheap Shot." US Naval Institute 
Proceedings, June 2015, v. 141, no. 6, p. 36-40. 
 
“Cost Effective Coastal Minehunter.” Marine Engineering/Log, October 1986, v. 
91, p. 43+  
 
Cressie, Noel, and Linda Brant Collins. "Patterns in Spatial Point Locations: Local 
Indicators of Spatial Association in a Minefield with Clutter." Naval Research 
Logistics, August 2001, v. 48, no. 5, p. 333-347. 
Crute, Daniel A. “Surf Zone Technology: Enabling Operational Maneuver from 
the Sea.” Surface Warfare, May/June 1998, v. 23, no. 3, p. 36-38.  
http://www.dtic.mil/docs/citations/ADA345673  
 
Czipott, Peter V., and W. N. Podney. "Use of a Superconductive Gradiometer in 
an Ultrasensitive Electromagnetic Metal Detector." IEEE Transactions on 
Magnetics, March 1989, v. 25, no. 2, p. 1204-1207.  
Dames, Thomas C. “Force Protection in the Littorals.” Marine Corps Gazette, 
January 1999, v. 20, no. 1, p. 33-34.  
 
Daniel, R. J. “Mine-Warfare Vessels and Systems.” International Defense 
Review, v. 17, no. 11, p. 1654+  
 
“A Danish Convertible: One Ship for Four Combatant Task.” Marine 
Engineering/Log, September 1987, v. 92, p. 52-54.  
 
Dawson, Christopher. “Single-Role Minehunter for the Royal Navy.” 
International Defense Review, March 1986, v. 19, no. 3, p. 305.  
 
Dawson, Christopher and Mark Hewish. “Mine Warfare -- New Ship Designs.” 
International Defense Review, August 1988, v. 21, p. 977-986.  
 
 11 
de Blocq van Kuffeler, F. “Royal Netherlands Navy Defense Plan 1984-1993: 
Mine Countermeasures Vessel.” Navy International, April 1984, v. 89, no. 4, p. 
198-202.  
 
_______ .“The Tripartite Minehunter -- A Model for International Cooperation?” 
International Defense Review, 1978, v.11, no. 9, p. 1472-1476.  
 
_______. “Tripartite Minehunters on Course.” Jane’s Defence Review, 1982, v. 
3, no. 3, p. 235-239.  
 
de Marchi, Antonio. “Italian Mine Countermeasures – An Update.” Jane’s 
Defence Weekly, January 21, 1984, v. 1, no. 2, p. 74-78.  
 
de Nooijer, C. C. M. “Countering the Mine Threat.” Naval Forces, 1985, v. 6, no. 
4, p. 66+  
 
de Vaal, L. P. “GRP and Other Materials for Use in MCMVs.” Military 
Technology, October 1984, v. 8, no. 10, p. 130+  
 
Dechaineux, P. G. V. “Minehunter Catamaran for RAN.” Navy International, 
November 1982, v. 87, no. 11, p. 1442-1444. 
 
_______. “The RAN Inshore Minehunter Project.” Journal of the Australian 
Naval Institute, November 1984, v. 10, p. 23-28.  
 
“Degaussing for MCMVs.” Naval Forces, 1989, v. 10, no. 1, p. 78-82.   
 
DeMeis, Rick. “Mine-Locating Lidar System Delivered to US Navy.” Laser Focus 
World, February 1997, v. 33, p. 24+  
 
DeSantis, Albert A., Jr. and Bill Degentesh. “Rounding Out the ARG (Amphibious 
Ready Group)  and Protecting Ship-to-Objective Maneuver.” Marine Corps 
Gazette, March 1999, v. 83, no. 3, p. 26-27.    
 
“DESRON 9 Report on Mine-Hunting Technology.” Sea Technology, November 
2000, v. 41, no. 11, p. 50-51.   
 
“Detection, Navigation and Electronic Equipment.” International Defense 
Review, 1968, v. 1, no. 4, p. 258-259.  
 
Dicker, R. J. L. “MIN (Mine Identification and Neutralization) -- the Italian Navy's 
Mine Disposal Vehicle.” International Defense Review, March 1980, v. 13, no. 
3, p. 377-378.  
 
 12 
Dicker, R. J. L. “Troika and MP-MCMS – Two Mine-Countermeasures Systems 
from Krupp Mak.” International Defense Review, September 1980, v. 13, no. 9, 
p. 1372-1374.  
 
Dickey, Alan. “Scramble for Seabed Security.” Engineer, June 27, 1985, v. 260, 
p. 22-3.   
 




Dobeck, Gerald J. and John C. Hyland. “Automated Detection/Classification of 
Sea Mines in Sonar Imagery.” Naval Research Reviews, 1997, v. 49, no. 3, p. 
9-20.  
 
Docherty, Mike. “Modern MCM (Mine Counter Measures) Concepts.” Naval 
Forces, 2002, v. 23, no. 3, p. 10+ 
 
Dodd, Norman L. “Mine Countermeasures At Sea.” Asian Defence Journal, 
April 1983, no. 4, p. 20-22+  
 
Donohue, Hector, J.  “Countering the Mine Threat in the Asia-Pacific.” 
Asia-Pacific Defence Reporter, September-October 1995, v. 21, no. 12-13, p. 
29-30+  
 
Donohue, Hector, J. “Minesweeping + Mine Hunting = Success.” US Naval 
Institute Proceedings, March 1998, v. 124, no. 3, p. 52-55.  
 
Donohue, Hector, J. “Mine Countermeasure Advances in the Asia Pacific.” 
Asia-Pacific Defence Reporter, November-December 1995, v. 21, no. 14-15, p. 
23-24.  
 
Dorey, A. L. “Recent Development in the Design of Mine Countermeasures 
Vessels.” Naval Forces, 1988, v. 9, no. 4, p. 46+  
 
Dunk, Robin. "The HUON Class: Reflections of a Junior Officer Under Training." 





Dura, Esther, Judith Bell, and Dave Lane " Superellipse Fitting for the Recovery 
and Classification of Mine-Like Shapes in Side scan Sonar Images" IEEE 
Journal of Oceanic Engineering, October 2008, v. 33, no. 4, p. 434-444. 
 
 13 
Dura, Esther, Yan Zhang, Xuejun Liao, Gerald J. Dobeck, and Lawrence Carin. 
“Active Learning for Detection of Mine-Like Objects in Side-Scan Sonar Imagery.” 
IEEE Journal of Oceanic Engineering, April 2005, v. 30, no. 2, p. 360-371. 
 
Duranton, Raoul B. “PAP 104 System (for Mine Disposal).” Extract of a paper 
presented at ROV’87. Journal of Defense and Diplomacy, September 1987, v. 
5 (French Defense Industry Supp Opposite p. 36), p. 16-17.  
 
Durwem, Simon.  “‘MAINS’ -- The Latest Minehunting System.” Asian Defence 
Journal, March 1982, no. 3, p. 36+  
 
Dutcher, Roger L. “The Hunt is On [Countering the Modern Mine Threats in 
Littoral Areas].” Surface Warfare, January/February 1994, v. 19, no. 1, p. 18-21.  
 
Duval-Destin, Marc and Michel Thomas. “Mine Clearance: A Key Factor in 
Resolving Future Crises.” Military Technology, September 1994.” v. 18, no. 9, 
p. 62-65.  
 
Edwards, Joseph R., Henrik Schmidt, and Kevin D. LePage. “Bistatic Synthetic 
Aperture Target Detection and Imaging With an AUV.” IEEE Journal of Oceanic 
Engineering, October 2001, v. 26, no. 4, p. 690-699.   
 
Ehlers, Frank, Warren Fox, Dirk Maiwald, Martin Ulmke, and Gary Wood. 
“Advances in Signal Processing for Maritime Applications.”  EURASIP Journal 
on Advances in Signal Processing, 2010 Special Issue  
 
Ellis, C. “Petrel 5424 3-D Sonar.” Sea Technology, June 2000, v. 41, no. 6, p. 
42-45.    
 
Ellis, G. M. W. “Mine Countermeasures: The British Go It Alone (Again).” US 
Naval Institute Proceedings, July 1979, v. 109, no. 7, p. 102-105.  
 
“‘Elly Mae’ One Ship  --  Many Jobs.” (Excerpt from History of USS Ellyson). All 
Hands, February 1957, no. 481, p. 59-63.  
https://archive.org/details/allhands4804unit  
 
Elmore, Paul A., Michael D. Richardson, and C.T. Friedrichs. “Mine Burial By 
Scour in Shallow Seas: Prediction and Experiments: A Model for Predicting 
Scour Shows Promise Toward Forecasting Mine Burial in Sandy Bottoms.” Sea 
Technology, March 2005, v. 46, no. 3, p. 10-15.   
 
Elmore, Paul A., Will E. Avera and Michael M. Harris. “Use of the AN/AQS-20A 
Tactical Mine-Hunting System for On-Scene Bathymetry Data.” Journal of 
Marine Systems, November 2009, v. 78, Supplement 1, p. S425-S432. 
 
 14 
Elsey, G. H. “Anti-Mine Hovercraft: Has Their Time Come?” In Jane’s Naval 
Review, edited by John Moore, p. 107-113. London: Jane’s Publishing, 1986.  
 
Enoch, Peter J. and Susan McGowan. “Accurate Measurement of Ownership 
Acoustic Signature.” Sea Technology, November 1997, v. 38, no. 11, p. 15-20.  
 
“Enemy Mines No Match for Marine Animals.” Currents, Spring 2004, p. 10-15. 
 
Engquist, Björn, Christina Frederick, Quyen Huynh, and Haomin Zhou. "Seafloor 
Identification in Sonar Imagery via Simulations of Helmholtz Equations and 
Discrete Optimization." Journal of Computational Physics, June 2017, v. 338, 
p. 477-492. 
 
“Equipments of Mine Countermeasures.” Maritime Defence, April 1989, v. 14, 
entire issue.  
 
“Eridan Class: France’s Tripartite Minehunters.” Naval Forces, 1991, v. 12, no. 
5, p. 66-67.  
 
Erwin, Sandra I. “Navy Faulted for Slow-Going in Fielding Anti-Mine Systems.” 
National Defense, January 1999, v. 83, no. 544, p. 14-17.  
 
_______. “Navy Mine Hunting Systems Gets Long-Range Data Link.” National 
Defense, May 2002, v. 86, no. 582, p. 35. 
 
_______. “Navy Rethinking Mine-Warfare Strategy.” National Defense, August 
2002, v. 87, no. 585, p. 42 
 
_______. “Navy to ‘Mainstream’ Mine Warfare Within Five Years.” National 
Defense, January 2002, v. 86, no. 578, p. 18-19.   
 
_______. “Shallow-Water Mines Remain ‘Achilles Heel’ of U. S. Navy.” National 
Defense, January 2002, v. 86, no. 578, p. 16-17.  
 
Erwin, Sandra I. and Eric Beidel. “Mini-Submarines, Underwater Mines.” 
National Defense, February 2011, v. 95, no. 687, p. 10. 
 
Evans, Alan G., Bruce R. Hermann, and James F. Jeroski. “GPS-Aided Lane 
Marking and Reporting for Shallow-Water Mine Neutralization.” Navigation, 
Winter 1996, v. 43, no. 4, p. 437-450.  
 
Evers, Stacey. “Mine Countermeasures.” Jane’s Defence Weekly, October 8, 
1997, v. 28, no. 14, p. 41+  
 
_______. “USN Sets New Course in the Hunt for Mines.” Jane’s Defence 
Weekly, October 8, 1997, v. 28, no. 14, p. 41-43.  
 15 
 
“Falklands MCM Operations.” Naval Forces, 1982, v. 87, no. 11, p. 1438.  
 
Fandos, Raquel, Abdelhak M. Zoubir, and Konstantinos Siantidis. "Unified 
Design of a Feature-based ADAC System for Mine Hunting using Synthetic 
Aperture Sonar." IEEE Transactions on Geoscience and Remote Sensing, 
2014, v. 52, no. 5, p. 2413-2426. 
 
Farwell, Richard. “Sidescan Sonar -- Low-Cost Solution to Today's 
Minesweeping Problems.” Sea Technology, November 1987, v. 28, no. 11, p. 
56.   
 
Fawcett, John A. “Modelling of Acoustic Scatter by Mine-Like Object in the Sea.” 
Naval Forces, 1997, v. 18, no, 6, p. 65-66. 
 
Fein, G. “Dragging Under: US Addresses MCM.” Jane’s International Defence 
Review, April 2012, v. 45, p. 44-51. 
 
Felemban, Emad, Faisal Karim Shaikh, Umair Mujtaba Qureshi, Adil A. Sheikh, 
and Saad Bin Qaisar. "Underwater Sensor Network Applications: A 
Comprehensive Survey." International Journal of Distributed Sensor 
Networks 2015, v. 11, no. 11, p. 896832  
https://doi.org/10.1155/2015/896832  
 
Ferreira, Fausto, Vladimir Djapic, Michele Micheli, and Massimo Caccia. 
"Forward Looking Sonar Mosaicing for Mine Countermeasures." Annual 
Reviews in Control, 2015, v. 40, p. 212-226. 
 
Feulner, Mark. “Using Micro-Rovs for the Inspection of Underwater Mines.” Sea 
Technology, March 2010, v. 51, no. 3, p. 21-24. 
 
Fiebig, V. R. and R.J. Thornton. “US Navy Developing AN/BLQ-11 Mine 
Reconnaissance System.” Unmanned Systems, March 2000, v. 18, no. 2, p. 18-
19, 28-29. 
“FIMS--A Low-Cost Minehunting System.” Asian Defence Journal, June 1990, 
no. 6, p. 58-59.  
 
 “Finding Mines With High Technology; AUVs/UAVs Do Dangerous Work.” Sea 
Technology, November 2001, v. 42, no. 11, p. 62-63.  
 
“First Netherlands-Built Tripartite Minehunter: HMS Alkmaar.” Marine 
Engineering/Log, October 1984, v. 89, p. 65.   
 
“First Picture of the Gorya Class Ocean-Going Minehunter.” Jane's Soviet 
International Review, October 1989, v. 1, p. 473.  
 16 
 
Fischerstrom, Johan. “Swedish Mine Countermeasures.” Naval Forces, 1998, v. 
19, no. 1, p. 40-44.  
 
“Fish-Finding from a Copter Conducted by Pye.” (Device Attached to a Cable and 
Towed on, or Just Below, the Surface of the Water to Detect Fish, Mines, and 
Other Submerged Objects). American Helicopter, April 1957, v. 46, p. 4.  
 
Fleming, John. “The Naval Reserves: Supporting Mine Countermeasures on 
Board USS Inchon.” Surface Warfare, September/October 1999, v. 24, no. 5, p. 
26-27. 
 
“Floating Mines With Periscopes.” US Naval Institute Proceedings, January-
February 1916, v. 161, no. 2, p. 604.  
 
“Fluxmeter (Instrument to Measure the Strength of Magnetic Forces Remaining 
in a Ship After It Has Been Commissioned).” National Defense Transportation 
Journal, May-June 1960, v. 16, p. 16+  
 
Ford, K. A. “Hunt Class Mine Countermeasures Vessels.” Armada International, 
1979, no. 4, p. 36+  
 
Fowler, Will. “Mine Warfare, Laying, Detecting and Neutralising.” Asian Defence 
Journal, February 1995, no. 2, p. 46+  
 
Foxwell, David. “MCM (Mine Countermeasures) Philosophies and Torpedo 
Defense Re-Defined.” International Defense Review, September 1992, v. 25, 
no. 9, p. 879-882+ 
 
_______. “’Mine-Conscious’ Surface Ships Back on the Agenda.” International 
Defense Review, May 1997, v. 30, no. 5, p. 24-26+  
 
_______. “Mine Warfare in an Uncertain World: US Emphasizes Shallow-Water 
MCM (Mine-Countermeasures).” International Defense Review, May 1992, v. 
25, no. 5, p. 425-429.  
 
Foxwell, David. “Naval ROVs (Remotely Operated Vehicles): Alternatives Sought 
for Mine Neutralization.” International Defense Review, May 1997, v. 30, no. 5, 
p. 59-63.  
 
_______. “New Technology Takes on the Sea Mine.” International Defense 
Review, October 1991, v. 24, no. 10, p. 1097-1099+ 
 
_______. “Sensor Triad Will Detect Buried Naval Mines.” International Defense 
Review, December 1991, v. 24, no. 12, p. 1359-1360.  
 
 17 
Foxwell, David. “Tasks and Threats Multiply for Amphibious Forces.” 
International Defense Review, March 1996, v.29, no. 3, p.53-54.  
 
French, W. “Fishing for German Mines.” World, September 1918, v. 30, p. 33-38.  
 
Frey, Richard. “German Navy Troika Mine Sweeping System.” Armada 
International, 1977, no. 5, p. 14-15.  
 
Friedman, Norman. “Postwar British Mine Countermeasures and National 
Strategy.” Warship, January 1987, v. 41, p. 43-51.  
 
_______. “US Mine-Countermeasures Programs.” International Defense 
Review, 1984, v. 7, no. 9, p. 1259+  
 
Gaffney, Paul G, II and Ronald E. Luman. “Offense Catching Up With Defense.” 
US Naval Institute Proceedings, June 1998, v. 124, no. 6, p. 56-60.  
 
Gander, Terry J. “Clearing a Path – Mine Clearing Technology.” Armada 
International, April-May 2000, v. 24, no. 2, p. 58-60+  
 
Gao, Jue, Haisen Li, Baowei Chen, Tian Zhou, Chao Xu, and Weidong Du. "Fast 
Two-Dimensional Subset Censored CFAR Method for Multiple Objects Detection 
from Acoustic Image." IET Radar, Sonar & Navigation, 2016, v. 11, no. 3, p.  
505-512. 
 
Gaunaurd, Guillermo C. "Active Acoustic Classification via Transient Resonance 
Scattering." Optical Engineering, December 1992, v. 31, no. 12, p. 2553-2561. 
 
Gaunaurd, G. C., and H. C. Strifors. "Applications of Time‐Frequency Signature 
Analysis to Target Identification." The Journal of the Acoustical Society of 
America, 1998, v. 104, no. 3, p. 1746-1746. 
 
Geethalakshmi, S. N., P. Subashini, and P. Geetha. "A Study on Detecting and 
Classifying Underwater Mine Like Objects Using Image Processing Techniques." 
International Journal on Computer Science and Engineering, October 2011, 
v. 3, no. 10, p. 3359-3366. 
 
Geisenheyner, Stefan. “Countermeasures Against Sea Mine Threats Show 
European Lead.” Defense Electronics, April 1980, v. 12, no. 4, p. 43+  
 
George, James L. “Mainstreaming US Navy Mine Warfare.” Military 
Technology, September 1996, v. 20, v. 9, p. 60+  
 
“A German Association of Defence Industries’ Symposium on Mines and Mine 




“German MCMV Forces: The Arrival of a New Generation of Long Awaited Mine 
Countermeasures Vessels.” Military Technology, July 1988, v. 12, p. 28-29+  
 
Geske, Dawn M. ”Operation Minehunter.” Diesel Progress, December 2008, v. 
74, no. 12, p. 20-21. 
Giusti, James R. “’Mine Reading’ Avoiding the Pain.” Surface Warfare, May-
June 1991, v. 16, no. 3, p. 16-22.  
 
Goodman, Glenn W., Jr. “Breaching Unseen Barriers: Offshore Mines Remain 
the Achilles’ Heel of US Naval Expeditionary Forces.” Armed Forces Journal 
International, November 1995, v. 133, no. 4, p. 40-41.  
 
_______. “Turning Stop Signs Into Speed Bumps: Organic Mine 
Countermeasures to Clear Path for Navy.” Armed Forces Journal, January 
2004, v. 141, no. 6, p. 36-40. 
 
_______. “Unlocking the Door to the Littoral Battlespace.” Sea Power, March 
1996, v. 39, no. 3, p. 15-18.   
 
Gordon, Bob. “Degaussing: The Demagnetisation of Ships.” Electronics and 
Power, June 1984, v. 30, p. 473-476.  
 
Gorham, David S. and Wayland S. Comer. “Mine Countermeasures for the 
Attack Submarine.” Submarine Review, January 1992, p. 19-24.  
 
Grazebrook, A. W. “Australia -- Mine Countermeasures Some Progress -- Some 
Problems.” Pacific Defence Reporter, March 1989, v. 15, p. 21-23.  
 
_______. “Australian Coastal Minehunter Decision at Last.” Asia-Pacific 
Defence Reporter, August/September 1994, v. 21, no. 2-2, p. 32-34.  
 
_______. “Further Delays for Inshore Minehunters.” Pacific Defence Reporter, 
October 1989, v. 16, no. 4, p. 14-15.  
 
_______. “MCM (Mine Countermeasures) and the RAN (Royal Australian Navy) 
-- A Frustrating Experience.” Naval Forces, 1992, v. 13, no. 2, p. 40-41+  
 
_______. “Mine Countermeasure Forces: The Gap.” Pacific Defence Reporter, 
July 1981, v. 8,  no. 1, p. 46+  
 
_______. “Mine Countermeasures (in Australia) -- Key Cross (Committee) 
Recommendations Rejected.” Pacific Defence Reporter, April 1990, v. 16, no. 
10, p. 7-9.  
 
 19 
Grazebrook, A. W. “Mines Surface With Gulf War.” Pacific Defence Reporter, 
September 1987, v. 14, p. 51+  
 
_______. “Minesweepers for the RAN.” Pacific Defence Reporter, October 
1983, v. 10, no, 4, p. 49+  
 
Grazebrook, A. W. “RAN (Royal Australian Navy) Reviews MCM (Mine 
Countermeasures) Plans.” Asia-Pacific Defence Reporter, February 1991, v. 
17, no. 8, p. 20.  
 
_______. “RAN's New Minesweepers Delayed Again.” Pacific Defence 
Reporter, July 1984, v. 11, p. 44.  
  
_______. “Technical Breakthrough in Mine Countermeasures.” Pacific Defence 
Reporter, February 1985, v. 11, p. 36+  
 
“Great MCMV (Mine Countermeasures Vessels) Debate.” Military Technology, 
July 1992, v. 16, no. 7, p. 27-28+  
 
Greeley, Brendan M., Jr. “Combined U.S. Forces Defeat Iranian Mine-Laying 
Mission.” Aviation Week & Space Technology, September 1987, v. 28, p. 32-
33.  
 
Greenwald, John. “Here a Mine, There a Mine.” [Persian Gulf]. Time, August 24, 
1987, v. 130, p. 24-27.  
 
Griffin, Sean. “Instrumented Mines for Mine Burial Studies.” Sea Technology, 
November 2001, v.  42, no. 11, p. 21-26.  
 
Groen, Johannes, Enrique Coiras, David P. Williams. “Effective False Alarm 
Rejection For Sea Mine Classification.” Sea Technology, March 2011, v. 52, no. 
3, p. 27-32. 
 
Groning, H. W. “A New Concept in Mine Countermeasures.” Naval Forces, 
1984, v. 5, p. 66-72.  
 
Grutzner, Anna. “Countermine Warfare.” Electronics Today International, July 
1989, p. 42-45.  
 
Gubser, D. U. "Navy Programs in Superconducting Technology." Journal of 
Superconductivity, February 1998, v. 11, no. 1, p. 1-4. 
“Gulf of Suez: On Track with Courage.”  (Soviet Sailors Clear Mines at Southern 




Guyonic, S. “A Technique for Buried Mines Detection and Classification.” Sea 
Technology, June 2003, v. 44, no. 6, p. 41-47.   
 
Haas, A.R., S. Ziegler, and P.P. Gruzinskas. “Analyzing Acoustic Imagery in 3D: 
A Case Study.” Sea Technology, June 2003, v. 44, no. 6, p. 10-15.   
 
Haas, Ken. “Forward ... In a New Direction.” (Mine Countermeasures) Surface 
Warfare, May/June 1999, v. 24, no. 3, p. 22-23.  
 
Hadden, Peter. “Mine Warfare --The Cinderella of Naval Weapons?” Naval 
Forces, 1991, v. 12, no. 4, p. 40-42+  
 
Haddock, F. A. “Mine Hunting Technology.” Pacific Defence Reporter, October 
1978, v. 5, no. 4, p. 58+  
 
Han-Chung, Lu and Don Lin Mon. “Expert Systems for Sea Mine Warfare.” 
Defense Science Journal, October 1994, v. 44, no. 4, p. 305-315. 
 
Hanlon, Edward, Jr. “Shaping the Battlespace: Organic Mine Countermeasures.” 
Surface Warfare, May/June 1998, v. 23, no. 3, p. 10-15. 
http://www.dtic.mil/docs/citations/ADA345673  
 
Harper, Keith J. “Minesweepers to Minehunters: A Conversion Worth 
Considering.” Naval Forces, 1982, v. 87, no. 11, p. 1433-1434.  
 
Harris, Mike, William Avera, John Sample. “AN/AQS-20A Environmental Data 
Collection for Mine Warfare.” Sea Technology, November 2006, v. 47, no. 11, p. 
27-30. 
 
Harrison, Kirby. “Danger Below: Underwater Mines and Countermeasures.” Asia-
Pacific Defense Forum, Spring 1984, v. 8, p. 35-39.  
 
Hazell, Paul and Robert Weatherburn. “Future MCM Concepts for Multinational 
Forces.” Naval Forces, 2000, v. 21, no. 3, p. 8-14.  
 
Herman, William A. “Surface Minesweeps – Key MCM Players.” Surface 
Warfare, February 1982, v. 7, no. 2, p. 22.  
 
Hessman, James D. “Lightening Under the Sea -- Magic Lantern: ‘Critically 
Needed’ for Mine Detection.” Sea Power, April 1996, v. 39, no. 4, p. 93-94.  
 
_______. “Mine Warfare: A Sweeping Assessment.” Sea Power, September 
1987, v. 30, no. 9, p. 7-10.   
 
 21 
Hewish, Mark. “Mine Warfare Starts Organic Diet: The Emphasis in Naval Mine 
Countermeasures is Shifting Away from Dedicated Forces.” International 
Defense Review, March 2001, v. 34, no. 3, p. 35-40. 
 
_______. “Remotely Operated Vehicles for Naval Mine Warfare.” International 
Defense Review, April 1989, v. 22, no. 4, p. 441-445.  
 
Highman, Susan. “Avenger-Class MCMs Provide In-Depth Capabilities.” Sea 
Power, July 1988, no. 7, p. 39-40.  
 
Hewish, Mark. “Boom Times Are Coming -- Avenger-Class MCMs Provide In-
Depth Capabilities.” Sea Power, July 1988, v. 31, no. 7, p. 39-40.  
 
Hogrebe, Volker. “Troika – A Mine Countermeasure System with a Future.” 
Maritime Defence, July 1987, v. 12, p. 232+  
 
Hohmann, Margitta. “Mine Hunting and Mine Avoidance Sonar: Why a Special 
Sonar?” Naval Forces, 1995, v. 16, no. 5, p. 36-39.  
 
Holden, Constance. “Robot Mine Detector.” Science, December 22,1995, v. 270, 
no. 5244, p. 1929.  
 
Hollinger, Carl M. “New Ways in Mine Hunting.” Armada International, 1977, no. 
5, p. 12-13.  
 
Holmes, John J. Application of Models in the Design of Underwater 
Electromagnetic Signature Reduction Systems.” Naval Engineers Journal,  
2007, v 119, no. 4, p. 19-29. 
 
_______. “Past, Present, and Future of Underwater Sensor Arrays to Measure 
the Electromagnetic Field Signatures of Naval Vessels.” Marine Technology 
Society Journal, December 2015, v. 49, no., 1, p. 123-133. 
 
_______.  “Reduction of a Ship's Magnetic Field Signatures.” Synthesis 
Lectures on Computational Electromagnetics,  2008, v 23, p. 1-76. 
 
_______. “Underwater Stealth: Mine Countermeasures’ Ace in the Hole.” 
Undersea Warfare, Spring 2006, v. 8, no. 3, p. 12-14.   
 
Holzer, Robert. “Mine-Hunting Budget Crisis Looms.” Navy Times, March 9, 
1998, v. 47, no. 22, p. 26.  
 
_______. “U.S. Navy Seeks Ways to Counter Threat of Mines.” Defense News, 
November 10-16, 1997, v. 12, no. 45, p. 12.    
 
 22 
Hooton, E. R. “Seefuchs, Seewolf Seeks Mines.” Jane’s Defence Weekly, 
December 9, 1995, v. 24, no. 23, p. 25.  
 
Hooton, Ted. “Hunting the Assassin in the Deep: Mine Counter-Measures in the 
21st Century.” Military Technology, 2012, v. 36, no. 3, p. 66-69. 
 
Horsmon, Albert W., Jr. “Lightweight Composites for Heavy-Duty Solutions.” 
Marine Technology and SNAME News, April 2001, v. 38, no. 2, p. 112-115.  
 
“Hovercraft Utilized for Mine Detection.” Aviation Week and Space 
Technology, October 25, 1976, v. 105, p. 57.  
 
Hunt, Lee M. “In Stride.” US Naval Institute Proceedings, April 1994, v. 120, 
no. 4, p. 59-62.  
 
“Hunting With a Squeak 32.” (minesweeping sonar). Surface Warfare, May-June 
1991, v. 16, no. 3, p. 23. 
 
Hutchinson, Harry. “Superconductors vs. Sea Mines.” Mechanical Engineering, 
September 2008, v. 130, no. 9, p. 13.  
 
Hyland, John C., and Fred J. Taylor. "Mine Avoidance Techniques for 
Underwater Vehicles." IEEE Journal of Oceanic Engineering, July 1993, v.18, 
no. 3, p. 340-350. 
 
“In the Mine Force Family.” All Hands, February 1957, no. 481, p. 24.  
https://archive.org/details/allhands4804unit  
 
Incze, Michael L. “Optimized Deployment of Autonomous Underwater Vehicles 
for Characterization of Coastal Waters.” Journal of Marine Systems, November 
2009, v. 78, Special Supplement, S415-S424. 
 
“Innovative, Precise and Safe Minehunters.” Naval Forces, 2001, v. 22, special 
issue, p. 41-46.  
 
“The Integrated Navigation and Action Information System Developed for  
Sweden’s M80.” Maritime Defence, January 1982, v. 7, p. 25-26.  
 
Ismail, Ben, Mohamed Maher, and Ouiem Bchir. "Semisupervised Local Fusion 
Approach for Mine Detection in SONAR Data." International Journal of 
Intelligent Systems, November 2015, v.30, no. 11, p. 1161-1183. 
“Italian Lerici Class Mine Hunters.” Defence, April 1984, v. 15, no. 4, p. 169-173.  
 
Jackson, David and Steven Lehr. “Slow, Risky and Essential.” Surface Warfare, 
May-June 1992, v. 17, no. 3, p. 16-18.  
 23 
 
Jackson, R. I. and D. M. Allison. “Commercial Hulls for Low-Cost Minehunting.” 
Naval Architect, September 1982, p. E199+  
 
Jacobson, R. S., J. McLean, S. G. Hunt, and M. C. Hulgan. “ONR Spearheads 
Successful Mine Countermeasures Program.” Program Manager, May-June 
2000, v. 29, no. 3, p. 66-72.  
 
Jakubowski, Wayne M. “AN/BQG-5A Wide Aperture Array.” Sea Technology, 
November 1996, v. 37, no. 11, p. 43-45.  
 
James, Jack B. “Protect Our Very Shallow Water MCM Force.” US Naval 
Institute Proceedings, June 2001, v. 127, no. 6, p. 73-75.  
 
Jarman, L. B. “Type 193M – A Versatile Minehunting Sonar.” Navy 
International, March 1979, v. 84, no. 3, p. 28-31.  
 
Jenkins, Chris and Thomas Wever. “Naval Mine Impact Burial Prediction Using 
Seafloor Database, Experiment, and GIS Technologies.” Marine Geosciences & 
Geotechnology, 2007, v. 25, no. 3-4, p. 199-208.  
 
Jenkins, J. W. “Sonar Principles and Antisubmarine Warfare.” Sea Technology, 
February 1993, v. 34, no. 2, p. 61-70.   
Jenkins, Scott A., Douglas L. Inman, Michael D. Richardson, Thomas F. Wever, 
and Joseph Wasyl “Scour and Burial Mechanics of Objects in the Nearshore.” 
IEEE Journal of Oceanic Engineering January 2007, v. 32, no. 1, p. 78-90. 
http://www.dtic.mil/docs/citations/ADA499014  
Johnson, Lance. “Wooden Ships Still Serve in the Today’s Navy.” All Hands, 
March 1984, no. 805, p. 24-25.  
https://archive.org/details/allhands8041unit  
 
Joseph, Ken. “Australia’s New Minehunters.” Naval Forces, 1998, v. 19, no. 5, p. 
25-28.  
 
Judge, John F. “Competition Growing in ASW Systems Market.” Defense 
Electronics, March 1985, v. 17, p. 138+  
  
Jung, Yeun-Soo, Kong-Woo Lee, Seong-Yong Lee, Myoung Hwan Choi, and 
Beom-Hee Lee. “An Efficient Underwater Coverage Method for Multi-AUV with 
Sea Current Disturbances.” International Journal of Control Automation and 
Systems, August 2009, v. 7, no. 4, p. 615-629. 
 
 24 
Källstrand, Mattias. “Mine-Sweep Simulator for MCM Training.” Sea 
Technology, November 2007, v. 48, no. 11, p. 39-43.  
 
Kanaev, Andrey V., Weilin Hou, Sarah Woods, and Leslie N. Smith. "Restoration 
of Turbulence Degraded Underwater Images." Optical Engineering, May 2012, 
v. 51, no. 5, p. 057007-057015. 
Kandebo, Stanley W. “Kaman Offers Airborne Mine Detection to Navy.” Aviation 
Week & Space Technology, January 9, 1995, v. 142, p. 50-51.  
 
Keil, Robin. “Minehunting Sonar.” Naval Forces, 1994, v. 15, no. 6, p. 25-26.  
 
Keller, John. “Navy’s Laser-based Airborne Laser Mine Detection System Enters 
Final Development Before Full-Scale Prodcution. Military and Aerospace 
Electronics, June 2012, v. 23, no. 6, p. 30-31. 
 
_______. “Swimming Robots.” Military and Aerospace Electronics, August 
2008, v. 19, no. 8, p. 16, 18-20. 
 
_______. “Upgrades to Lockheed Martin Remote Minehunting System 
Unmanned Vehicle to Compensate for Gaps in Capability.” Military and 
Aerospace Electronics, February 2011, v. 22, no.  2, p. 10-11. 
 
Keller, Kenneth. “MCM Avenger Class -- Learning the New Technology.” Surface 
Warfare, May-June 1987, v. 12, no. 3, p. 14-15.  
 
Kennedy, J. L., T. M. Marston, K. Lee, J. L. Lopes, and R. Lim. "A Rail System 
for Circular Synthetic Aperture Sonar Imaging and Acoustic Target Strength 
Measurements: Design/Operation/Preliminary Results." Review of Scientific 
Instruments, January 2014, v. 85, no. 1, p. 014901-1 thru 014901-10.  
http://dx.doi.org/10.1063/1.4861353 
Ketter, Hunter. “Navy Unveils UUV Master Plan – New Capabilities, New Vehicle 
Classes.” Undersea Warfare, Spring 2005, v. 7, no. 3, p. 10-11. 
 
Key, William H., Jr. “Mine Countermeasures Can be Assisted Cost-Effectively By 
Channel Conditioning Technique.” Defense Systems Review and Military 
Communications, 1985, v. 3, no. 6, p. 33-36.  
 
_______. “20-Meter Coastal Minehunter Can Use Mine Sonar, Has ROV 
Capabilities.” Defense System Review and Military Communications, 1985, v. 
3, no. 4, p.73-79.    
 
Kilvert- Jones, Timothy D. “From Showstopper to Speed Bump: Expeditionary 
Mine-Warfare Capabilities in the Littorals.” Sea Power, February 2002, v. 43, no. 
2, p. 33-35.  
 25 
 
Kim, Jun-Young, Chang-Hong Shin, and Kyung-Hee Kim. “A System Design 
Method of Mine Warfare Using Information for SONAR and MDV.” The Jounral 
of Korean Institute of Communications and Information Sciences, 2014, v. 
39, no, 12, p. 1243-1249. 
 
Klocke, Fritz-Rudiger. “Against the Dormant Danger.” Naval Forces, 1998, v. 19, 
no. 1, p. 46-51.  
 
_______. “MCM Live -- Operation Open Spirit '98.” Naval Forces, 1999, v. 20, 
no. 1, p. 14-16+    
 
_______. “Promising Way to Counter Modern Mines.” Naval Forces, 2001, v. 22, 
no. 3, p. 8-11.  
 
Knott, Rob. “Sweden’s Blue-Water Sappers: Demo Divers Make the Baltic Safe 
for Democracy.” Soldier of Fortune, November 1996, v. 21, p. 58+  
 
Knyazkov, Viktor. “Mine Detectors.” Soviet Military Review, March 1986, no. 3, 
p. 26-27.  
 
Kobell, Kenneth M. “Putting America’s 911 Force on Hold.” US Naval Institute 
Proceedings, September 1995, v. 121, no. 9, p. 73-76.   
 
Kozaczka, Eugeniusz, Grazyna Grelowska, Sławomir Kozaczka, and Wojciech 
Szymczak. "Detection of Objects Buried in the Sea Bottom with the Use of 
Parametric Echosounder." Archives of Acoustics, March 2013, v.  38, no. 1, p. 
99-104. 
 
Kreisher, Otto. “In the Surf Zone.” Sea Power, April 2013, v. 56, no. 4, p. 22-? 
 
_______. “Part I: Unmanned MCM Systems: The Answer to All Problems?” 
Naval Forces, 2008, v. 29, no, 3, p. 57-65. 
 
_______. “Sweeping Problems.” Sea Power, May 2008, v. 51, no. 5, p. 12. 
 
_______. “Unencumbered Maneuverability on Day One: Airborne Systems Key 
to Organic MCM Capability.” Sea Power, February 1999, v. 42, no. 2, p. 57-59.  
 
Kriminger, Evan, J. Tory Cobb, and José C. Príncipe. "Online Active Learning for 
Automatic Target Recognition." IEEE Journal of Oceanic Engineering, July 
2015, v. 40, no. 3, p. 583-591. 
 
Krott, Rob. “Sweden’s Blue-Water Sappers: Demo Divers Make the Baltic Safe 
for Democracy.” Soldier of Fortune, November 1996, v. 21, p. 58-60+.  
 
 26 
Kumar, Sankaran, Glenn Sulzberger and Ted Clem. “Magnetic Gradiometer for 
UUV-Based Buried Mine Hunting.” Sea Technology, July 2007, v. 48, no. 7, p. 
37-42. 
 
Kuska, Dale. “Researchers Test MCM Technology [Mine Countermeasures].” 
Surface Warfare, January-February 1996, v. 21, no. 1, p. 30.  
 
Lammons, George. “Seahorse UUV Shows Off in 'Giant Shadow' for the Navy.” 
Sea Technology, November 2003, v. 44, no. 11, p. 37-39. 
 
Landay, William and Hunter Keeter. “Breaking the Mold: A New Navy Concept of 
Mine Countermeasures Aims to Deliver Speed and Agility to the Fleet, Vastly 
Improving Operational Timelines.” Sea Power, March 2005, v. 48, no. 3, p. 42+ 
 
Lankford, Benjamin W., Jr. and John E. Pinto “Development in Wooden 
Minesweeper Hull Design Since World War II.” Naval Ship System Command 
Technical News, August 1967, v. 16, p. 10-18; September 1967, v. 16, p. 4-9.  
 
“Latest Mine Countermeasure Hovercraft Proposal: The SR-N4.” International 
Defense Review, August 1977, v. 10, p. 774-775.  
 
Lawlor, Maryann. “Navy Dives Deeper Into Mine Countermeasures.” Signal, July 
2001, v. 55, no. 11, p. 47-50.  
 
Lawson, Commo Max. “Tending the Mine Field: Sowing and Sweeping: The U.K. 
is Working to Update Its Capabilities.” Journal of Defense & Diplomacy, 
November 1986, v. 4, p. 53-55.  
 
Leibstone, Marvin. “MCM (Mine Countermeasures) from the Air.” Naval Forces, 
2001, v. 22, no. 3, p. 13+  
 
Leier, Stefan, Raquel Fandos, and Abdlhak M. Zoubir. Motion Error Influence on 
Segmentation and Classification Performance in SAS-based Automatic Mine 
Countermeasures. IEEE Journal of Oceanic Engineering, 2015, v. 40, no. 1, p. 
57-70. 
 
Leighton, Timothy, and Paul White. "Dolphin-inspired Target Detection for Sonar 
and Radar." Archives of Acoustics, 2014, v. 39, no. 3, p. 319-332. 
 
Léonard, Isabelle, Ayman Alfalou, and C. Brosseau. "Sensitive test for sea mine 
identification based on polarization-aided image processing." Optics Express, 
2013, v. 21, no. 24, p. 29283-29297. 
 
LePage, Kevin D. and Henrik Schmidt. “Bistatic Synthetic Aperture Imaging of 
Proud and Buried Targets from an AUV.” IEEE Journal of Oceanic 
Engineering, July 2002, v. 27, no. 3, p. 471-483.  
 27 
 
LeSueur Steve. “Navy’s Mine Warfare Plan Envisions New MCM Command & 
Control Support Ship.” Inside Defense Electronics, December 20, 1991, v. 5, p. 
7-8.  
 
_______. “Snapshot of the Future (New Minehunting Technology).” Navy Times, 
November 29, 1993, v. 43, no. 8, p. 40.  
 
Letot, L. and B. Vignand. “The Forward-Deployed Sonar (FDS) and the Mine 
Countermeasure Vessel (MCMV).” Naval Engineers Journal, May 1994, v. 106, 
no. 3, p. 246-255.  
 
Levine, Edward R., Donald N. Connors, Richard Shell, Ted Gagliardi and Robert 
Hanson. “Oceanographic Mapping With Navy’s Large-Diameter UUV.” Sea 
Technology, June 1995, v. 36, no. 6, p. 49-57.   
 
Li, Yujie, Huimin Lu, Lifeng Zhang, Jianru Li, and Seiichi Serikawa. "Real-time 




Liebman, Marc E. “The Auxiliary Carrier, Mine Countermeasures (AVM).” US 
Naval Institute Proceedings, January 1992, v. 117, no. 1, p. 96-99.  
 
Lobb, K. “Mine Countermeasures.” Naval Forces, 1984 (Special Supplement), v. 
6, p. 35-37.  
 
_______. “Mine Countermeasures: New Trends in Operations and Tactical 
Planning.” Navy International, July 1984, v. 89, p. 421-424.  
 
“Lobsters Populate Navy Robot Platter: Researchers Learn Lessons from 
Nature.” Signal, May 2004, v. 58, no. 9, p. 49-52. 
 
Lochner, R. “Backroom in Battledress: The Fight Against Magnetic Mines.” 
Blackwood’s Magazine, April 1947, v. 261, p. 348-360.  
 
Lok, Joris Janssen. “France and Sweden Plumb the Depths (Minehunting 
Sonar).” Jane’s Defence Weekly, October 14, 1995, v. 24, no. 15, p. 42.  
 
_______. “Getting the Full Picture (Detect-Control-Engage Capability).” Jane's 
Defence Weekly, June 10, 1995, v. 23, no. 23, p. 63-65+ 
 
_______. “NATO Looks for Way to Clear Shallow Mines.” Jane’s Defence 
Weekly, February 5, 1994, v. 21, p. 12.  
 
 28 
Lok, Joris Janssen. “RAN (Royal Australian Navy) Targets Sonars.” Jane’s 
Defence Weekly, June 5, 1993,v. 19, no. 23, p. 24+ 
 
Long, A. “Navy Foils Magnetic Mine.” Science News Letter, August 22, 1953, v. 
64, p. 123-124.   
 
Longworth, Brian. “Mine Countermeasures.” Defence, January 1984, v. 15, p. 7-
13.  
 
Longworth, Brian. “Solutions to the Shallow-Water Challenge.” Jane's Navy 
International, June 1996, v. 101, no. 5, p. 10-18.  
 
Loltukhovskiy, V. “Anti-Mine Defense of Submarines in the Baltic in 1941-1945.” 
Soviet Naval Digest, December 1988, p. 19-25.  
 
Lott, Daniel F. and Roland H. Poeckert. “Extending Cooperative Research (for 
Mine Countermeasures).” Sea Technology, September 1996, v. 37, no. 9, p. 56-
61.  
 
Luman, Ronald R. "Integrating Cost and Performance Models to Determine 
Requirements Allocation for Complex Systems." Johns Hopkins APL Technical 
Digest, July 2000, v. 21, no. 3, p. 408-425. 
http://techdigest.jhuapl.edu/TD/td2103/luman.pdf  
Lundquist, Edward H. "Countermine Technologies for the Littorals: Mine Warfare 
Calls for Cooperation Among Allies." Naval Forces, 2014, v. 35, no. 1, p. 14-17. 
 
Lundquist, Edward H. “Littoral Combat Ship Will Counter Mine Threat.” Surface 
Warfare, Winter 2006, v. 31, no. 1, p. 4-5. 
 
MacDonald, H. “Mine-Sweepers.” Living Age, August 21, 1915, v. 286, p. 473-
476.  
 
MacDonald, Scot. “New Surface MCM Ships.” Surface Warfare, January-
February 1982, v. 7, no. 1, p. 24.  
 
Maier, Wolfgang. “Autonomous Underwater Vehicles: The Upcoming Solution for 
Mine Countermeasures.” Naval Forces, 2000, v. 212, no. 5, p. 76-80.  
 
“Maneuver Warfare and Mine Countermeasures.” Surface Warfare, May/June 
1998, v. 23, no. 3, p. 27-35.  
http://www.dtic.mil/docs/citations/ADA345673  
 
Mahon, Tim and Stefan Nitschke. “Fast Approach: Industry Details Latest USVs 
for Minehunting Applications.” Naval Forces, 2016, v. 37, no. 4, p. 55-56. 
 
 29 
Mann, Jennifer, Sarah E. Rennie, and Alan Brand. “Prediction of Mine Burial By a 
Probabilistic Expert System: Probabilistic Approach Incorporates Recent 
Research Advances and Quantifies the Uncertainty Inherent in the Prediction.” 
Sea Technology, November 2006, v. 47, no. 11, p. 21-24. 
 
Mann, Jennifer, Yuming Liu, Yonghwam Kim and Dick K.P. Yue. “Deterministic 
and Stochastic Predictions of Motion Dynamics of Cylindrical Mines Falling 
Through Water.” IEEE Journal of Oceanic Engineering, January 2007, v. 32, 
no. 1, p. 21-33. 
 
“Manned or Unmanned: MCM Philosophies Evaluated.” Naval Forces, 2008, v. 
29, no, 3, p. 56. SEE Kreisher, Otto. “Part I: Unmanned MCM Systems: The 
Answer to All Problems?” Naval Forces, 2008, v. 29, no, 3, p. 57-65. AND 
Schneider-Pungs, Tronje and Andreas Vollgold. “Part II: Not Only Unmanned – 
MCM Needs Manned Systems Too.” Naval Forces, 2008, v. 29, no, 3, p. 65-71. 
 
Manning, Harry. “Countering the Naval Mine Menace.” International Combat 
Arms, November 1988, v. 6, p. 42-47+    
 
Mapson, Greg. "SEA 1778 Deployable MCM: 'A Work in Progress.'" Asia Pacific 
Defence Reporter, April 2013, v. 39, no. 3, p. 29-31. 
 
“Market for Mine Countermeasures Vessels.” Naval Forces, 1989, v. 10, no. 5, 
p. 87-90.  
 
Marriott, John. “Position Fixing for Mine Counter Measure Vehicles.” Naval 
Forces, 1982, v. 3, no. 1, p. 56-58.  
 
Marriott, John. “Survey of Modern Mine Warfare -- Mines and Mine Counter-
Measures Currently Employed.” Armada International, September-October 
1987, v. 11, no. 5, p. 38-50.   
 
Marsh, G. E. “The Royal Navy's New Minehunting Sonar 193M.” International 
Defense Review, October 1973, v. 6, no. 10, p. 584-585.  
 
Martin, Patrick G. “A Replacement Proposal for Coastal Minesweepers Serving 
as Coastal Patrol Vessels.” Maritime Defence, March 1987, v. 12, p. 88-96.  
 
Martins, Ricardo, João Borges de Sousa, and Carlos Carvalho Afonso. “Shallow-
Water Surveys with a Fleet of Heterogeneous Autonomos Vehicles.” Sea 
Technology, November 2011, v. 52, no. 11, p. 27-31. 
 
Matthews, D. C. M. “Contemporary Deguassing Measuring Ranges.” Maritime 
Defence, December 1979, v. 4, no. 12, p. 499-503.  
 
Matthews, William. “Building Robots.” Sea Power, April 2013, v. 56, no. 4, p. 32. 
 30 
 
Matthews, William. “Countering the Threat: Mines, Underwater IEDs ‘Are 
Asymetric Weapons of Choice for a Poor Man’s Navy.’” Sea Power, July 2012, v. 
55, no. 7, p. 30-33. 
 
Maussang, Frédéric, M. Rombaut, Jocelyn Chanussot, Alain Hétet, and M. 
Amate. “Fusion of Local Statistical Parameters for Buried Underwater Mine 
Detection in Sonar Imaging.” EURASIP Journal on Advances in Signal 
Processing,  2008, p.1-19 
 
Mayer, Larry A., Richard Raymond, Gerd Glang, Michael D. Richardson, Peter 
Traykovski, and Arthur C. Trembanis. “High-Resolution Mapping of Mines and 
Ripples at the Martha's Vineyard Coastal Observatory.” IEEE Journal of 
Oceanic Engineering, January 2007, v. 32, no. 1, p. 133-149. 
 
McCoy, James M. “Mine Countermeasures: Who's Fooling Whom?” US Naval 
Institute Proceedings, July 1975, v. 101, no. 7, p. 39-43.  
 
McFarlane, James. “Submersible Robots Extend Navigation, Mine 
Countermeasures Capabilities.” Defense Systems Review, February 1985, v. 3, 
no. 6, p. 23-25.  
 
McGee, Ryan. “Navy Buys Ladar-Based Mine Detection System.” Military & 
Aerospace Electronics, August 1996, v. 7, no. 8, p. 1-2.  
 
McHale, John. “Navy Moves to Ladar for Minehunting.” Military & Aerospace 
Electronics, February 1997, v. 8, no. 2, p. 1-2.  
 
McLeod, D. “Unmanned Maritime Vehicles for the United States Navy.” Ocean 
News & Technology, November-December 2005, v. 11, no. 6, p. 34-45. 
 
“MCM Developments in FRG Navy.” Navy International, April 1984, v. 89, p. 
212-215.  
 
“MCM (Mine Countermeasures) Developments in Australia.” Asian Defence 
Journal, October 1984, no. 10, p. 98-99.  
 
“MCM from the Air.” Naval Forces, 2001, v. 22, no. 3, p. 13+  
 
“MCM (Mine Countermeasures) Product Survey.” Naval Forces, 1991, v. 12, no. 
5, p. 62-65.  
 
“MCM Round Up.” Navy International, June 1988, v. 93, p. 305-307.   
 
McQueary, W. B. “R&D Required for Remote Sensing.” Sea Technology, 
November 1994, v. 35, no. 11, p. 53-58.    
 31 
 
Meacham, James A. “The Mine Countermeasures Ship (USS Ozark).” US Naval 
Institute Proceedings, April 1968, v. 94, no. 4, p. 128-129.  
 
Meredith, Roger W., and Samuel M. Nagle. "Coherence Estimation for High-
frequency Narrowband CW Pulsed Signals in Shallow Water." Journal of the 
Acoustical Society of America, August 1999, v. 106, no. 2, p. 828-836. 
Metcalf, J. “MSH Contract Awarded – Cardinal Class to be SES.” Surface 
Warfare, January-February 1985, v. 10, no. 1, p. 13.  
 
Miller, David. “Mine Countermeasures Marketplace Awash With Choices.” 
International Defense Review, January 1994, v. 27, no. 1, p. 44-50.  
 
“MIN – A New Mine Detection, Identification and Neutralisation System.” 
Maritime Defence, April 1980, v. 5, no. 4, p. 117-118.  
 
“Mine Countermeasures.” Maritime Defence, August 1988, v. 13, entire issue.  
 
“Mine Countermeasures.” Naval Forces (Special Supplement) 1984 v. 6. p. 35-
37.  
 
“Mine Countermeasures.” Navy International, July 1984, v. 89, no. 7, p. 404-
409.  
 
“Mine Countermeasures.” Navy International, June 1988, v. 93, no. 6, p. 280+  
 
“Mine Countermeasures: Action Information Organization for MCMV.” Navy 
International, July 1984, v. 89, no. 7, p. 404-410.  
 
“Mine Countermeasures and the Helicopter.” International Defense Review, 
October 1973, v. 6, p. 582-583.  
 
“Mine Countermeasures -- Command Systems Revolutionise Mine Warfare.” 
International Defense Review (Naval Mine Warfare Supp.), November 1989, v. 
22, no. 11, p. 26-27.   
 
“Mine Countermeasures Forces.” Navy International, December 1986, v. 91, no. 
12, p. 714-762.  
 
“Mine Countermeasures in the French Navy.” International Defense Review, 
February 1974, v. 7, p. 80-82.  
 
“Mine Countermeasures in the Persian Gulf -- A German View.” Naval Forces, 
1991, v. 12, no. 3, p. 59-60+  
 
 32 
“Mine Countermeasures – Magnetic, Acoustic and Mechanical Sweeping.” 
International Defense Review (Naval Mine Warfare Supp.), November 1989, v. 
22, no. 11, p. 34-36.  
 
“Mine Countermeasures -- MCMV (Mine-Countermeasures Vessels) Design and 
Trends.” International Defense Review (Naval Mine Warfare Supp.), November 
1989, v. 22, no. 11, p. 13-20.  
 
“Mine Countermeasures -- Remotely Operated Vehicles.” International Defense 
Review, (Naval Mine Warfare Supp.), November 1989, v. 22, no. 11, p. 28-33.  
 
“Mine Countermeasures -- Sonars: Still a Bright Future.” International Defense 
Review (Naval Mine Warfare Supp.), November 1989, v. 22, no. 11, p. 21-25.  
 
“Mine Countermeasures Systems: Promise Capabilities for a New Era in Littoral 
Warfare.” Surface Warfare, Fall 2006, v. 31, no. 4, p. 23-29 
 
“Mine Countermeasures – Today and Tomorrow.” Defence, January 1984, v. 15, 
no. 1, p. 7-13.  
 
“Mine Countermeasures Vessels.” Marine Engineering/Log December 1983, v. 
88, p. 47.  
 
“Mine Countermeasures Vessels.” Naval Forces, 1984, v. 5, no, 3, Special 
Supplement, p. S40-S47.  
 
“Mine Detection and Neutralization Devices (I).” Military Technology, February 
1984, v. 8, no. 2, p. 64-71.   
 
“Mine Detection and Neutralization Devices (II).” Military Technology, May 
1984, v. 8, no. 5, p. 92+   
 
“Mine Menace and Countermeasures.” Maritime Defence, April 1989, v. 14, p. 
98-125.  
 
“Mine Sonar for German MCMVs (Mine Countermeasures Vessels).” Jane's 
Defence Weekly, August 24, 1991, v. 16, no.  8, p. 322.  
 
“Mine Warfare and Countermeasures.” International Defense Review, October 
1973, v. 6, p. 577-581.   
 
“Minecountermeasures Market.” Navy International, February 1989, v. 94, no. 2, 
p. 60-70.  
 
“Minehunting for the 1990's.” Naval Forces, 1989, v. 10, no. 1, p. 63-66+  
 
 33 
“Minehunting Into the ‘90s.” Navy International, June 1989, v. 94, no. 6, p. 255-
257.   
 
“Minehunting Italian Style.”  Marine Log, September 1988, v. 93, p. 61-63.   
 
“Minehunting System from Atlas Elektronik.” Naval Forces, 1992, v. 13, no. 2, p. 
69-71.  
 
“Mines and Mining.” Navy International, February 1986, v. 91, no. 2, p. 106-111.  
 
“Mines and Mine Clearance.” Asian Defence Journal, December 1983, p. 74-
76.  
 
“Mines and Mine Countermeasures.” Maritime Defence, July 1983, v. 8, entire 
issue.  
 
“Mines and Mine Countermeasures.” Maritime Defence, April 1985, v. 10, p. 
117-152.   
 
“Mines and Mine Countermeasures.” Maritime Defence, July 1986, v. 11, entire 
issue.  
 
“Mines and Mine Countermeasures.” Maritime Defence, July 1988, v. 13, p. 
247-250.  
 
“Mines and Mine Countermeasures.” Maritime Defence, March 1991, v. 16, 
entire issue.   
 
“Mines and Mine Countermeasures – the State of the Art.” Maritime Defence, 
May 1984, v. 9, p. 133-191.   
 
“Minesweeper/Hunter Design.” Navy International, June 1988, v. 93, no. 6, p. 
288-298.  
 
“MinPac Goes Deep Sea Hunting.” All Hands, July 1962, no. 546, p. 2-4.  
https://archive.org/details/allhands5405unit  
 
Mishne, Gal, and Israel Cohen. "Multiscale Anomaly Detection Using Diffusion 
Maps." IEEE Journal of Selected Topics in Signal Processing, 2013, v. 7, no. 
1, p. 111-123. 
  
Mishne, Gal, Ronen Talmon, and Israel Cohen. "Graph-based Supervised 
Automatic Target Detection." IEEE Transactions on Geoscience and Remote 
Sensing, 2015, v. 53, no. 5, p. 2738-2754. 
 
 34 
Mitchell, Anthony E. “Power Projection and Countermine Operations.” Joint 
Force Quarterly, Autumn/Winter 1998/1999, no. 20, p. 53-56.    
 
Mohammadi, Mohammad, Hamid Parvin, Eshagh Faraji, and Sajad Parvin. 
"Combining Classifier Guided by Semi-Supervision." Journal of Advances in 
Computer Research, Winter 2017, v. 8, no. 1, p. 27-50. 
 
Molenda, Patrick A. “Don’t Forget Dedicated Mine Countermeasures.” US Naval 
Institute Proceedings, October 2001, v. 127, no. 10, p. 38-41.  
 
Morrison, J. and C. Emblen. “Future Autonomous Mine Reconnaissance 
Systems: Developing and Demonstrating Advanced Payload Technologies on 
the Gambit Mine Reconnaissance AUV.” Sea Technology, May 2005, v. 46, no. 
5, p. 23-26. 
 
Mortimer, John. “Australian Mine Countermeasures Reflect Innovation, 
Flexibility.” Sea Technology, November 1989, v. 30, no. 11, p. 18-19+   
 
Mousazadeh, Saman, and Israel Cohen. "Two Dimensional Noncausal AR-
ARCH Model: Stationary Conditions, Parameter Estimation and Its Application to 
Anomaly Detection." Signal Processing, May 2014, v. 98, p. 322-336. 
 
Mouton, E. E. “One Tour in a Mackerel Taxi – and How it Grew.” US Naval 
Institute Proceedings, April 1964, v. 90, no. 4, p. 86-92.  
 




Muir, Tom. “Australia’s Search for a New Minehunter.” Naval Forces, 1993, v. 
14, no. 4, p. 54+  
 
_______. “Australian Coastal Minehunter Competition.” Military Technology, 
July 1992, v. 16, no. 7, p. 39-42.   
 
Mukherjee, Kushal, Shalabh Gupta, Asok Ray and Shashi Phoha. “Symbolic 
Analysis of Sonar Data for Underwater Target Detection.” IEEE Journal of 
Oceanic Engineering, April 2011, v. 36, no. 2, p. 219-230. 
 
“Multinational Mine Countermeasure Exercise in Singapore.” Asia-Pacific 
Defense Forum, Fall 2001, v. 8, no. 3, p. 28-35.  
 
“National Minehunter Projects: The MCMVs.” Maritime Defence International, 
March 1978, v. 3, p. 67+; April 1978, v. 3, p. 127+; May 1978, v. 3, p. 165-166.  
 
 35 
“Naval Forces Talks to Intermarine SpA; Interview with Roberto Savarese.” 
Naval Forces, 1992, v. 13, no. 1, p. 52-53.   
 
“Naval Mines and Mine Countermeasures.” Jane’s Defence Review, 1983, v. 4, 
no. 8, p. 769-771.  
 
“Navy Dives Deeper Into Mine Countermeasures.” Signal, July 2001, v. 55, no. 
11, p. 47-50.  
 
“Navy Forum ’78 Reports on German Sea-Mine Counter-Measure Systems.” 
Defense Journal, February 1979, v. 2, entire issue.   
 
Nepean, Philip. “Naval Mine Countermeasures.” Armada International, March-
April 1984, v. 8, p. 103-121.   
 
Neumann, Max, Christian Knauer, Bodo Nolte, Dieter Brecht, Wolfgang Jans, 
and Alfons Ebert. "Target Detection of Man Made Objects in Side Scan Sonar 
Images-Segmentation Based False Alarm Reduction." Journal of the 
Acoustical Society of America, May 2008, v. 123, no. 5, p. 3949. 
 
“New Minesweeper Class.” Surface Warfare, July-August 1984, v. 9, no. 4, p. 
20.  
 
“New Type Minesweeper, MSB-5.” Army Navy Journal, November 29, 1952, v. 
90, no. 13, p. 398. 
 
Newell, Casandra. “Making Big Strides in Mine Countermeasures.” Jane's 
International Defence Review, February 2009, v. 42, no. 2, p. 50-53. 
 
“Newest Navy Minesweeper ‘Assurance’, Commissioned.” Army Navy Air Force 
Register, December 6, 1958, v. 79, p. 12.   
 
Nguyen, Bao. “Autonomous Underwater Vehicles: A Transformation in Mine 
Counter-Measure Operations.” Defense & Security Analysis, September 2008, 
v. 24, no. 3, p. 247-266. 
 
Nikolayev, V. “Mine-Sweepers and Sweeps.” Soviet Military Review, July 1984, 
no. 7, p. 26-27.   
 
Nitschke, Stefan. “Laser Depth Sounding – A New Way for Sea Mine Detection?” 
Naval Forces, 2004, v. 25, no. 3, p. 47-50+ 
 
_______. “MCM (Mine Countermeasures) from the Air-Mine Detection and 
Clearance.” Naval Forces,  2003, v. 24, no. 6, p. 8-12+ 
 
 36 
Nitschke, Stefan. “Underwater Detection Systems for Surface Ships, Submarines 
& Naval Aircraft.” NATO’s Nations and Partners for Peace, 2007, v. 28, no. 3, 
p. 78-86 & 130-141.   
 
Nolan, Mary L. “Magic Lantern Joins the Fleet: A Quantum Leap in Navy AMCM 
(Airborne Mine Countermeasures) Capabilities.” Sea Power, March 1997, v. 40, 
no. 3, p. 15-16+   
 
“Nonmagnetic Minesweepers (for Belgium).” Military Review, November 1957, 
v. 37, p. 71.  
 
“North Atlantic Treaty Organisation SACLANT Undersea Research Centre.” 
Naval Forces, 1997, v. 18, no. 6, p. 31-39.  
Norton, Stephen J., William A. SanFilipo, and I. J. Won. "Eddy-Current and 
Current-Channeling Response to Spheroidal Anomalies." IEEE Transactions on 
Geoscience and Remote Sensing, October 2005, v. 43, no. 10, p. 2200-2209. 
“Now’s Time to Compensate for Years of Neglect -- Mine Countermeasures-
Modernization is a Must.” Officer, January 1988, v. 64, p. 18-21.   
 
O’Donnell, Robert and Scott C Truver. “Mine Warfare Confronts an UNCERTAIN 
FUTURE.” US Naval Institute Proceedings, July 2006, v. 132, no. 7, p. 42-47.  
 
On, Baeksan, Sungbin Im, and Iksu Seo. "Performance of Time Reversal Based 
Underwater Target Detection in Shallow Water." Applied Sciences, November 
2017, v. 7, no. 11, 1180, p. 1-12.  
http://www.mdpi.com/2076-3417/7/11/1180  
 
Ormsby, Eugene. “Getting Rid of the Boom is Disposaleers’ Business.” All 
Hands, March 1958, no. 494, p. 25.  
https://archive.org/details/allhands4925unit  
 
Ort, Coenraad and Frank Driessen. “Trends in Underwater Warfare.” Naval 
Forces, v. 23, no. 3, p. 81-89.   
 
Padwick, Alan. “The Development and Present-Day Use of Mine Hunting 
Sonars.” Military Technology, March 1987, v. 11, no. 3, p. 66-73.  
 
Paloczi-Horvath, George. “Hunt Ship Scheme Kicks Off.”  Engineer, November 
3, 1994, v. 279, p. 6.  
 
Paloczi-Horvath, George. “MoD Cash Crisis Delays Decision on Minehunters.” 
Engineer, January 24, 1991, v. 272, p. 6.  
 
 37 
Papili, Sonia, Thomas Wever, Yves Dupont, and Vera van Lancker. "Storm 
Influence on the Burial of Objects in a Shallow Sandy Shelf Environment." 
Marine Geology, March 2014, v. 349, p. 61-72. 
 
Patterson, E. “The Sea Mine and Its Countermeasure.” Underwater Systems 
Design, 1991, v. 13, no. 2, 11+  
 
Patton, James H., Jr. “Coping With ASW Minefields – Are they Defensive or 
Offensive?” Defense Science, March 1988, v. 7, p. 25+  
 
Pedersen, Andy, Bruce Johnson, Houston Jones, and R. Lee Thompson. 
“Acoustical Imaging Sensors for Mine Countermeasures.” Sea Technology, 
November 2002, v. 43, no. 11, p. 10-16.  
 
Pengelley, R.B. “New MCM (Mine-Countermeasures) Vehicles for Royal Navy.” 
International Defense Review, July 1988, v. 21, no. 7, p. 824.  
 
_______. “The Royal Navy’s New Mine Countermeasures Vessel.” International 
Defense Review, 1979, v. 12, no. 1, p. 83-88.   
 
Pexton, Patrick. “Problems on Mine Ships.” Navy Times, January 30, 1995, v. 
44, no. 17, p. 3.]  
 
“The Pluto Mine Neutralization Vehicle.” Asian Defence Journal, October 1984, 
p. 100-102.  
 
Pochhacker, Christian. “Minehunters of the Red Sea.” Defense Update 
International, 1985, no. 64, p. 30-33.  
 
_______. “Troika System: Remote Control Minesweeping.” Defense Update 
International, August 1986, no. 74, p. 42-45.   
 
Pollitt, George W. “MCM Computer for MSOs.” Surface Warfare, January-
February 1982, v. 7, no. 1, p. 20-21.   
 
_______. “Mine Countermeasures Requirements to Support Future Operational 
Maneuver.” Johns Hopkins APL Technical Digest, April-June 2000, v. 21, no. 
2, p. 280-287. 
http://www.jhuapl.edu/techdigest/TD/td2102/pollitt.pdf  
 
Polmar, Norman. “A New Approach to Mine Warfare.” US Naval Institute 
Proceedings, July 2015, v. 141, no. 7, p. 88-89.   [86-87] 
 
_______. “The U.S. Navy: Mine Countermeasures.” US Naval Institute 
Proceedings, February 1979, v. 105, no. 2, p. 117-119.   
 
 38 
“Portable Magnets Save Ships.”  Engineer, June 7, 1990, v. 270, p. 34-35.   
 
Porter, Michael D. “LAVs, Snowshoes, and Mine Detectors.” Sea Power, April 
1992, v. 37, no. 4, p. 59+   
 
Preston, Anthony. “Allied MCM (Mine Countermeasures) in the Gulf (Special 
Supplement).” Naval Forces, 1991, v. 12, no. 4, p. 47-48+  
  
_______. “German Navy’s New MCM Craft.” Naval Forces, 1991, v. 12, no. 2, p. 
77-79.   
 
Preston, Anthony. “The Infernal Machine: Mines and Countermeasures.” 
Defence, August 1988, v. 19, p. 559-566.  
 
_______. “Intelligent Slaves: The Growing Importance of ROVs (Remotely 
Operated Vehicles) In Mine Warfare.” Naval Forces, 1993, v. 14, no. 1, p. 51+  
 
_______. “Mine Countermeasures for Asian and Pacific Navies.” Asian Defence 
Journal, April 1991, no. 4, p. 48+   
 
_______. “Minehunters and Minehunting.” Asian Defence Journal, September 
1993, no. 9, p. 84-86+  
 
_______. “Minehunters and Minehunting.” Naval Forces, 1994, v. 15, no. 1, p. 
24-26+  
 
_______. “Minesweeping by Helicopter.” Jane’s Defence Weekly, February 22, 
1986, v. 5, p. 325+   
 
_______. “Naval Mines and Mine Countermeasures.” Jane’s Defence Review, 
1983, v. 4, no. 8, p. 769+   
 
_______. “Sweden Lays Keel for YS2000.” US Naval Institute Proceedings, 
May 1997, v. 123, no. 5, p. 115.   
 
_______. “Trends in Mine Countermeasures Vessels.” Asian Defence Journal, 
July 1989, no. 7, p. 50+   
 
_______. “The US Navy’s New Mine Countermeasures Craft.” Jane’s Defence 
Weekly, September 15, 1984, v. 2, p. 473.   
 
Pretty, Ronald T. “Ferranti Arcturus MCMV Ops Room Trainer.” Jane’s Defence 
Review, 1983, v. 4, no. 1, p. 57+   
 
 39 
Proctor, Barry and Marianne Nutting. “Mine Countermeasure Support Platform 
Conversion Ship Design.” Marine Technology, July 1994, v. 31, no. 3, p. 
201-214.   
 
Ramsden, D. “Australian Mine Countermeasure Vessels -- A Dilemma.” Journal 
of the Australian Naval Institute, November 1984, v. 10, p. 53-55.  
 
Ransom, M.A. “The Little Gray Ships.” US Naval Institute Proceedings, 
September 1936, v. 62, no. 9, p. 1280-1294.  
 
Reed, Scott, Yvan Petillot, and Judith Bell. "An Automatic Approach to the 
Detection and Extraction of Mine Features in Sidescan Sonar." IEEE Journal of 
Oceanic Engineering, January 2003, v. 28, no. 1, p. 90-105. 
 
_______. “Mine Detection and Classification in Side Scan Sonar.” Sea 
Technology, 2004, v. 45, no. 11, p. 35-40.   
 
Rennie, Sarah E., Alan Brandt and Nathaniel Plant. “A Probabilistic Expert 
System Approach for Sea Mine Burial Prediction.” IEEE Journal of Oceanic 
Engineering, January 2007, v. 32, no. 1, p. 260-272. 
 
Reed, Scott, Yvan Petillot, and Judith Bell. “A Model-Based Approach to the 
Detection and Classification of Mines in Side Scan Sonar.” Applied Optics, 
2004, v. 43, no. 2, p.  237-246. 
 
Renwick, Daniel M., Rob Simmons, and Scott Truver. “Marine Mammals are a 
Force Multiplier.” US Naval Institute Proceedings, August 1997, v. 123, no. 8, 
p. 52-55.   
 
Resing, David C. “Mine Countermeasures in Coastal Harbors: A Force Planner's 
Dilemma.” Naval War College Review, Spring 1987, v. 40, no. 2, p. 53-62.  
 
Ricard, Michael J. “Mission Planning for an Autonomous Undersea Vehicle: 
Design and Results.” Draper Technology Digest, 1997, p. 1-14. 
 
Rinn, Paul X. “’If You’re Not Prepared, It’s Already Too Late.’” Surface Warfare, 
March/April 1990, v. 15, no. 2, p. 8-13.  
 
Roach, T. A. A. “Minewarfare and Countermeasures.” Journal of the Australian 
Naval Institute, November 1990, v. 16, p. 27-30.   
 
Robins, Yves. “Weapon System Series: The Tripartite Minehunter Program.” 
NATO's Fifteen Nations, October-November 1979, v. 24, no. 5, p. 80+  
 
Robinson, Clarence A., Jr. “Amphibious Warfare Changes Prompt 
Entrepreneurial Ways.” Signal, December 1998, v. 53, no. 4, p. 31-36.  
 40 
 
Robinson, Reed A. “Degaussing – Magnetic ‘Invisibility.’” Sperryscope 14, 1958, 
no. 9, p. 16-19.   
 
Robinson, Richard. “Mine Countermeasures: How Much Is Enough?” Defense 
Systems Review and Military Communications, February 1985, v. 3, no. 6, p. 
37-40.   
 
“Role of COOP in Mine Surveillance.” Navy International, July-August 1990, v. 
95, p. 276-277.   
 
Rosa, Paolo della. “Minehunting VDS for the Italian Navy’s LERICI 2a Series 
MHC.” Military Technology, November 1986, v. 10, p. 110-112.   
 
Rouarch, Claude. “Mine Detection.” Naval Forces, 1985, v. 6, no. 3, p. 66+  
 
_______. “A New Minehunter for the Swedish Navy.” International Defense 
Review 1984, v. 17, no. 9, p. 1277-1279.   
 
“ROV With Possible Anti-Mine Role Purchased by Navy.” (Pluto System) Sea 
Technology, July 1985, v. 26, p. 46.   
 
Rowson, Joseph P. “Small Ships Looking for Danger: The 400 Year Old Secret 
Weapon.” Our Navy, May 1966, v. 61, p. 2+   
 
“Royal Navy Operates Mine-Hunting Sonar.” US Naval Institute Proceedings, 
March 1963, v. 89, no. 3, p. 144-145.  
 
Ruiz, Ioseba Tena, David M. Lane, and Mike J. Chantler. “A Comparison of Inter-
Frame Feature Measures For Robust Object Classification in Sector Scan Sonar 
Image Sequences.” IEEE Journal of Oceanic Engineering, October 1999, v. 
24, no. 4, p. 458-469.  
 
Rusling, Matthew. "Deep Down." National Defense, June 2009, v. 93, no. 667, 
p. 18-19. 
Russell, Brian J. “Advanced US Coastal MCM Capability.” Naval Forces, 1982, 
v. 87, no. 11, p. 1460-1466.   
 
_______. “Recent Mine Countermeasures Development.” Hovering Craft & 
Hydrofoil, November 1976, v. 16, p. 10-12.   
 
_______. “Trials With the BH7 Minehunting Hovercraft.” Navy International, 
May 1983, v. 88, p. 295-298. 
 
 41 
Ruth, Michael S. “COOP: The Breakout Gang.” Surface Warfare, July-August 
1984, v. 9, no. 4, p. 19-20.  
 
Salvy, Robert. “Tripartite Minehunter – An International Programme.” Armada 
International, January/February 1979, v. 3, no. 1, p. 22-28.   
 
Samelmann, Gary S., Jose E. Fernández, James T. Christoff, Leonid Vaizer, 
John D. Lathrop, Robert W. Sheriff, and Thomas C. Montgomery. “High 
Frequency/Low Frequency Synthetic Aperature Sonar.” Naval Research 
Reviews, 1997, v. 49, no. 3, p. 3-8.  
 
Sariel, Sanem, Tucker Balch and Nadia Erdogan. “Naval Mine Countermeasure 
Missions: A Distributed, Incremental Multirobot Task Selection Scheme.” IEEE 
Robotics & Automation Magazine, March 2008, v. 15, no. 1, p. 45-52. 
 
Savitz, Scott. “Rethink Mine Countermeasures.” US Naval Institute 
Proceedings, June 2017, v. 143, no. 7, p. 56-60. [2017 Mine Warfare Essay 
Contest Winnter]  
http://www.minwara.org/wp-content/uploads/Dr.-Scott-Savitz_First-Place.pdf  
 
Saw, David. “Mine Warfare Vessels East of Suez.” Armada International, 
February-March 1998, v. 22, no. 1, p. 58-60.   
 
Schafer, Gunther. “TROIKA – A New Minesweeping System.” Defense Journal, 
June 1978, no. 1, p. 36-47.   
 
Schaffer, R.L., and J. A. Kupersmith. “Explosive Ordnance Disposal SWATH 
Ship Design.” Marine Technology, July 1991, v. 28, p. 181-196.   
 
Schemmer, Benjamin F. “Navy Likely to Renew Last Year's Unsuccessful Bid for 
46 New MH-53Es.” Armed Forces Journal International, June 1980, v. 117, p. 
16+   
 
Schlimm, Andre. “The Belgian Navy and Mine Countermeasures in the Channel.” 
NATO's Fifteen Nations (Special Issue), 1982, no. 2, p. 28-30.   
 
Schneider-Pungs, Tronje and Andreas Vollgold. “Part II: Not Only Unmanned – 
MCM Needs Manned Systems Too.” Naval Forces, 2008, v. 29, no, 3, p. 65-71. 
 
Schoene, Thomas. “Mine Warfare in the New Millennium: Approaches to Mine 
Countermeasures in European Navies and the U.S. Navy.” Naval Forces, 2000, 
v. 21, no. 1, p. 72-74+  
 
Schultz, M. “They Hunt for Floating Death: Vietcong’s Explosive Mines.” Popular 
Mechanics, April 1968, v. 129, p. 86+   
 
 42 
Schwarz, Martin. “Future Mine Countermeasures: No Easy Solutions.” Naval 
War College Review, Summer 2014, v. 67, no. 3, p. 123-141. 
http://digital-commons.usnwc.edu/nwc-review/vol67/iss3/10  
 
Schweizer, Philipp F., Walter J. Petlevich, Paul H. Haley, and James J. Oravec. 
“Image Processing Architecture for AUV Mine-Hunters.” Sea Technology, April 
1992, v. 33, no. 4, p. 55-56.   
 
Scott, Richard. “Briefing: Future Undersea Battlespace.” Jane’s Defence 
Weekly, June 12, 2002, v. 37, no. 24, p. 28-34. 
 
_______.  “Hunting in Warm Waters: UK Reinforces Expeditionary MCM 
Capability in Gulf.” Jane's International Defence Review, July 2009, v. 42, no. 
7, p. 28-31.  
 
Scott, Richard and Mark Hewish. “Remote Hunting Key to Littoral Waters: 
Minehunting and Mine Reconnaissance Under Remote Control.” International 
Defense Review, December 1999, v. 32, no. 12, p. 48-54.  
 
“Sea Eagle and Pluto -- Mine-Disposal Submersibles from Sweden and Italy.” 
International Defense Review, 1984, v. 17, no. 4, p. 500.  
 
“Search for the Optimum MCMV Design.” Maritime Defence, September 1986, 
v. 11, p. 358-359.   
 
Sengupta, Prasun K. “Robots to Counter Sea Mines.” Asian Defence Journal, 
November 2001, no. 11, p. 22-23.    
 
“Shallow-Water Team Effort [Mine Countermeasures Exercise].” Surface 
Warfare, July/August 1993, v. 18, no. 4, p. 20-22.   
 
Shelley, Marke R. “A Better Game of Dodge'n Detonate.” US Naval Institute 
Proceedings, February 1988, v. 114, no. 2, p. 41-43.   
 
Shepherd, D. W. “Systematic Mine Countermeasures: A Structured Approach in 
Support of Expeditionary Warfare.” Naval Surface Warfare Center Dahlgren 
Division Technical Digest, 1996, p. 144-157.   
 
Sheppard, William. “Dismal Spit and Her Mackerel Taxis.” US Naval Institute 
Proceedings, October 1944, v. 70, no. 10, p. 1253-1257.   
 
Sherman, Kenneth B. “Testing of Unmanned Minehunter Continues.” Journal of 
Electronic Defense, December 2001, v. 24, no. 12, p. 39-40.  
 
_______. “Underwater Mine Countermeasures System Passes Milestone.” 
Journal of Electronic Defense, April 2001, v. 24, no. 4, p. 35-36.  
 43 
 
Sherman, Robert J. “Mine Hunting -- First Line of ASW Defense?” Sea 
Technology, November 1986, v. 27, no. 11, p. 31+   
 
Sildam, Jüri. "Masking of Time-Frequency Patterns in Applications of Passive 
Underwater Target Detection." EURASIP Journal on Advances in Signal 
Processing, 2010, Article ID 298038, p. 1-10. 
 
“Simulation and MCM.” Navy International, November 1982, v. 87, no. 11, p. 
1435-1437.   
Simpson, Stewart M., Edward J. Tucholski, and Marshall H. Orr. “Internal Wave 
Impact on the Performance of a Hypothetical Mine Hunting Sonar.” U.S. Navy 
Journal of Underwater Acoustics, October 2014, v. 64, no. 4, p. 785-799. 
http://www.dtic.mil/docs/citations/ADA627161  
Singleton, T. J., Ronald R. Luman, and I. Dennis Rapport. “Eval/Demo Planning 
for the Joint Countermine CTD [Advanced Concept Technology Demonstration].” 
Program Manager, January/February 1998, v. 27, no. 1, p. 70-79.  
  
Skomedal, Nere. “Oksoy Class MCMV.” Naval Forces, 1997, v. 18, no. 6, p. 
104-106.  
 
Skripsky, Alan J. “Handling the Magnetic Force: USS Peleliu Depermed.” 
Surface Warfare, July 1982, v. 7, no. 4, p. 7-9.    
 
Sletten, Mark A. "Ultrawideband Radar Images of the Surface Disturbance 
Produced by a Submerged, Mine-Like Object." IEEE Transactions on 
Geoscience and Remote Sensing, November 2000, v. 38, no. 6, p. 2506-2514. 
Smith, Justin O. "International Mine Action Standard for Addressing Underwater 
Explosive Ordnance." Marine Technology Society Journal, 
November/December 2016, v. 50, no. 6, p. 10-14. 
 
Smith, William E.  “Scouring the Red Sea Floor.” Time, August 27, 1984, p. 29.  
 
“SNMCMG2 Red Sea Deployment.” NATO's Nations and Partners for Peace, 
2005, no. 2, p. 185-186. 
 
Somerville, Craig. “Planning, Controlling Minelaying and Hunting.” Sea 
Technology, January 1996, v. 37, no. 1, p. 54-55.  
 
“Sonars for Mine Warfare.”  Telonde, 1979, no. 3, p. 18-25.   
 
 44 
Sparling, Steven C. “Innovative Training Facility Supports Real-World EOD 
Operations [Explosive Ordnance Disposal].” Surface Warfare, January/February 
1996, v. 21, no. 1, p. 15.  
 
“SQQ-32 Makes Mine Hunting Easier.” Defense Electronics, March 1989, v. 21, 
p. 40+   
 
Starr, Barbara. “A Joint Approach to the Hidden Threat.” Jane's Defence 
Weekly, February. 14, 1996, v. 25, no. 7, p. 20+   
 
Steigman, David. “U.S.S. Avenger (MCM-1).” Naval Forces, 1992, v. 13, no. 2, 
p. 80+  
  
Sterk, Richard J. “Airborne Mine Countermeasures.” Naval Forces, 1996, v. 17, 
no. 4, p. 28-31. ]  
 
Sternlicht, Daniel D., Jose E. Fernández and Timothy M. Marston. "Advances in 
Synthetic Aperture Sonar Transform Mine Countermeasures and Undersea 
Warfare." CHIPS, April-June  2013, v. 31, no. 2, p. 32-36. 
 
_______. “Detecting, Classifying Mines with Synthetic Aperature Acoustic 
Technology.” Sea Technology, November 2012, v. 53, no. 11, p. 10-13. 
Jacqui L. Barker. “SHADOWGRAPH Side Scan Sonar.” Sea Technology, 
November 2015, v. 56, no. 11, p. 25-27. 
 
Stone, Robert, Timothy Snell, and Neil Cooke. "An Inexpensive Underwater Mine 
Countermeasures Simulator with Real-time 3D After Action Review." Defence 
Technology, October 2016, v. 12, no. 5, p. 367-379. 
 
Stowe, Charles. “Marine Mine Masterminds.” [COOP Mine Countermeasures 
Program]. Oceans, November/December 1985, v. 18, p. 50-52.   
 
Strand, Michael P. “Underwater Electro-Optical System for Mine Identification.” 
Naval Research Reviews, 1997, v. 49, no. 3, p. 21-28.  
 
Sundberg, Pete. “Fine Art of Deperming.” All Hands, October 1980, no. 765, p. 
30-35.   
https://archive.org/details/allhands7567unit  
 
Swarztrauber, S. A. “River Patrol Relearned.” US Naval Institute Proceedings, 
May 1970, v. 96, no. 5, p. 120-157.    
 
Szymak, P. “Automated Safe Control of a Self-Propelled Mine Counter Charge in 
an Underwater Environment.” WIT Transactions on Modelling and Simulation, 
2009, v. 48, p. 305-313. 
 
 45 
Taylor, Daniel P. "Ready for Its Close-up: As Uncertainty Grows in the LCS 
Program, Its Newest Mine-Hunting Tool is Hitting Milestone." Sea Power, 
May/June 2014, v. 57, no. 5, p. 38-39 
 
Tesei, A., John A. Fawcett and Raymond Lim. “Physics-Based Detection of Man-
Made Elastic Objects Buried in High-Density-Clutter Areas of Saturated 
Sediments.” Applied Acoustics,  May 2008, v. 69, no. 5, p. 422-437. 
 
Thekkethala, John and John C. Spruance. “Side-Scan Targets: Image Analysis, 
Database Management.” Sea Power, September 1992, v. 33, no. 9, p. 57+  
 
Thornton, R. “The Near-Term Mine Reconnaissance System and the Future of 
Unmanned Undersea Vehicle Technology.” Unmanned Systems, 1997, v. 15, 
no. 4, p. 10-16. 
Tierney, Larry and Richard Funk. “The Tools of the Minehunting Trade (Strides in 
Navigation, Sonar and Diving Technologies).” Sea Technology, November 
1985, v. 26, no. 11, p. 47-50.   
 
Toremans, Guy. “Eguermin Takes the Lead for NATO's Naval Mine Warfare 
Training.” Naval Forces, 2005, v. 26, no. 4, p. 121-124. 
 
_______. “MOST (Mine Countermeasure Operational Sea Training) Provides 
NATO Force Protection (FP) Training.”  Naval Forces, 2006, v. 27, no. 1, p. 120-
121. 
 
_______. “Navies Get the MOST (Mine Countermeasures Vessel (MCMV) 
Operational Sea Training) from MCM (Mine Countermeasures) Training.”  Jane's 
Defence Weekly, November 11, 1995, v. 24, no. 19, p. 28-30.  
 
_______. “Shallow Tempest 2004: Very Shallow Water Seminar Brings Together 
Naval MCM Experts and Port Authorities at Eguermin Naval MW School.” Naval 
Forces, 2005, v. 26, no. 1, p. 132-133. 
 
“Tough Battle Starts Over Navy's Robot.” Engineer, April 2, 1987, v. 264, p. 11.  
 
Townley, Mark. “Command and Control in Mine Countermeasures.” Naval 
Forces, 1990, v. 11, no. 4, p. 38-39+  
 
Trail, Casey D., Mendel D. Schmiedekamp, Shashi Phoha, and John P. 
Sustersic. "Multiobjective Planning for Naval Mine Counter Measures Missions." 
International Journal of Operational Research, 2013, v. 16, no. 1, p. 113-135. 
 
“Tripartite – A Model of International Cooperation.” Naval Forces, 1985, v. 6, 
no.1, Special Supplement, p. S24+   
 
 46 
“‘Tripartite’ MCMVs – A Further Chapter.” Maritime Defence International, 
January 1979, v. 4, no. 1, p. 19-20.  
 
“Tripartite Minehunter’s Main Propulsion System.” Maritime Defence 
International, April 1985, v. 10, no. 4, p. 135-144.  
 
Trimming, Michael S.K. “An Advanced Technology Minehunter from Italy.” 
International Defense Review, 1979, v. 12, no. 2, p. 215-218.   
 
“Troika Mine Sweeping Systems.” Journal of Defense & Diplomacy, August 
1987, v. 5, p. 41-43.   
 
Truver, Scott C. “Airborne Mine Countermeasures in the US Navy's Front Line.”  
International Defense Review, 1987, v. 20, no. 10, p. 1353-1355.   
 
Truver, Scott C. “An Eclectic Overview of Selected Navy Programs.” Sea Power, 
October 2000, v. 43, no. 10, p. 44-46+  
 
_______. “Exploding the Mine Warfare Myth.” US Naval Institute Proceedings, 
October 1994, v. 120, no. 10, p. 36-43.   
 
_______. “The Evolution of U.S. Naval Mine Warfare Commands.” US Naval 
Institute Proceedings, July 2006, v. 132, no. 7, p. 44-45. 
 
_______. “Foundering on Rocks, Shoals & Mines.” US Naval Institute 
Proceedings, August 1997, v. 123, no. 8, p. 50-56.   
 
_______. “Mine Countermeasures and Destruction Part I: U.S. Navy MCM 
Programmes. Naval Forces, 2004, v. 25, no. 3, p. 63-71. 
 
_______. “Naval Mine Countermeasures -- Lagging Behind the Threat?”  
International Defense Review, September 1995, v. 28, no. 9, p. 54-55+  
 
_______. “US Navy MCM: The Easy Way is Always Mined.” Naval Forces, 
2010, v. 31, no. 3, p. 8-12+. 
 
Truver, Scott C. and Jonathan S. Thompson. “Navy Mine Countermeasures: Quo 
Vadis?” Armed Forces Journal International, April 1987, v. 124, p. 70-74.  
 
Turbe, Gerard. “BAMO -- The French Mine-Countermeasures Vessel.” 
International Defense Review, 1987, v. 20, no. 10, p. 1361-1362.   
 
“Two New French Sonars: Ibis and Eledone.” International Defense Review, 
April 1977, v. 10, no. 4, p. 300.  
 
 47 
“Types of Mine Countermeasure Vehicles.” Naval Forces, 1989, v. 10, no. 1, p. 
70-71. 
 
Uren, Geoff. "The Process of Bringing a New Capability into Service: HMAS 
HUON – the First of Class." Journal of the Australian Naval Institute, 




“US and UK Coastal Minehunter Developments.” Maritime Defence, January 
1984, v. 9, p. 24.   
  
“U.S. (in) Mid-East (Combined) Military Operation (Clearing the Suez Canal).”  
(Operation Nimbus Star). Armed Forces Journal International, May 1974, v. 
111, p. 22.    
 
“US Navy Revamps Mine-Countermeasures Organization.” International 
Defense Review, July 1993, v. 26, no. 7, p. 539.  
 
“The U.S. Navy's MCMVs: Wood and Glass Reinforced Plastic Construction.” 
Maritime Defence, May 1984, v. 9, p. 159-161.  
 
“Underwater Robots Go It Alone.” Engineer, September 24, 1987, v. 265, p. 58.  
 
van Mierlo, F. “The Soul of a New Unmanned Underwater Vehicle: The Creation 
of the Bluefin-9 UUV for Mine Countermeasures And Shallow-Water Surveys.” 
Sea Technology, March 2006, v. 47, no. 3, p. 19-23. 
 
Van Orden, M. Dick. “Mine Countermeasures: Win, Lose, or Standoff.” Strategic 
Review, Fall 2000, v. 28, no. 4, p. 37-41.   
 
Van Truren, Richard G. “Displacement Vessels for Our Atmospheric Ocean.” US 
Naval Institute Proceedings, November 2000, v. 126, no. 11, p. 74-76.  
 
Vego, Milan. “Future MCM (Mine Countermeasures) Systems: Organic or 
Dedicated, Manned or Unmanned?” Naval Forces, 2005, v. 26, no. 4, p. 8-18. 
 
_______. “Part II: Mine Warfare: Are We Prepared for the Worst?” Naval Forces, 
2005, v. 26, no. 3, p. 69-76. 
 
Veth, K. L. “Mine Warfare: State of the Art.” Sperryscope 16, 1962, no. 3, p. 12-
15.  
 




Vie, E. H. “Capabilities of Mine Warfare Vessels.” Naval Architect, June 1994, p. 
E286.  
 
vom Baur, Michael. “German Mine Counter-Measure Vessels Out of Non-
Magnetizable Steel.” Naval Forces, 1997, v. 18, no. 6, p. 98-100+  
 
Wagner, Breanne. “Navy’s Mine-Hunting Technologies Wait for the Littoral 
Combat Ship.” National Defense, November 2007, v. 92, no. 648, p. 44-45. 
 
Wagstaff, Ronald A. “Experimental Acoustics Research at NORDA.” Naval 
Research Reviews, 1985, v. 37, no. 3, p. 9-15.   
 
Walker, Robin A. “STANAVFORCHAN (Standing Naval Force Channel): An 
Effective MCM (Mine Countermeasures) Squadron.” Armed Forces Journal 
International, March 1986, v. 5, p. 135-136.   
 
Walman, Jon P. “Mine Warriors Exploit Unfamiliar Domain: New Technologies 
Focus on Organic Capabilities.” Surface Warfare, January/February 1995, v. 20, 
no. 1, p. 12-15.   
 
Walsh, Don. “ROVers of the Sea.” Sea Power, July 1984, v. 27, p. 25-32.  
 
Walsh, Edward J. “‘Bold Approaches’ Sought in Mine Countermeasures.” Sea 
Power, March 1992, v. 35, no. 3, p. 39-40.  
 
_______.  “Minding the Mines, Littorally.” US Naval Institute Proceedings 
August 2010, v. 136, no. 8, no. 86. 
 
_______. “Navy Adopts New Doctrine, New Technologies to Address Changing 
Mine Countermeasures.” Defense Electronics, July 1992, v. 24, no. 7, p. 40-42+  
 
_______. “Navy Looks to COTS Technology for Minehunter Upgrades.” Sea 
Power, March 1977, v. 40, no. 3, p. 19-20+   
 
_______. “New Mine Detection System Set for the Fleet.” US Naval Institute 
Proceedings, October 2006, v. 132, no. 10, p. 86. 
 
_______. “Riding the Wild Surf: Sea Services Zero in on Shallow-Water Mines.” 
Armed Forces Journal International, July 1994, v. 131, no. 12, p. 40-42.   
 
Walsh, W. T. “Gunning for Lost Mines.” World, April 1919, v. 31, p. 186-189.  
 
Walters, Brian. “Detecting Hidden Threats.” Armada International, October-
November 2003, v. 27, no. 5, p. 18+   
 
 49 
Walters, Brian. “Intermarine -- Keeping Ahead of the Threat.” Asian Defence 
Journal, November 1990, no. 11, p. 64+    
 
_______. “Lidars (Laser-Based Light Detection and Ranging) – a New Way to 
Deal With Mines.” Asian Defence Journal, December 1995, no. 12, p. 122-123.   
 
_______. “Lidars (Laser-Based Light Detection and Ranging) to Probe the Sea 
from the Air.” Armada International, April-May 1995, v. 19, no. 2, p. 44-46+   
 
_______. “Minehunting -- by Air and Sea.” Asian Defence Journal, September 
1997, no. 9, p. 36+    
 
_______. “ROVs: An Integral Part of MCM.” Navy International, June 1988, v. 
93, no. 6, p. 299-304.   
 
Waquet, Philippe Waquet. “Mine Hunting with Drones.” Information & Security, 
2004, v. 13, p. 98-111 
 
Watts, Anthony J. “MCMV for the Royal Navy.” Navy International, March 1979, 
v. 84, no. 3, p. 18-25.  
 
Watts, Anthony J. “The Tripartite MCMV.” Navy International, March 1979, v. 
84, no. 3, p. 34-46.    
 
Waquet, Philippe. “Mine Hunting With Drones.” Information & Security, 2004, v. 
13, p. 98-111. 
 
Weible, Jack. “Finding Mines Almost By ‘Magic’.” Navy Times, November 25, 
1996, v. 46, no. 8, p. 24.   
 
Wendelboe, Gorm, Finn Jacobsen, and Judith M. Bell. "An Equivalent 
Roughness Model for Seabed Backscattering at Very High Frequencies Using a 
Band-matrix Approach." The Journal of the Acoustical Society of America, 
February 2007, v. 121, no. 2, p. 814-823.  
 
_______. "A Numerically Accurate and Robust Expression for Bistatic Scattering 
from a Plane Triangular Facet." Journal of the Acoustical Society of America, 
February 2006, v. 119, no. 2, p. 701-704.  
Wettern, Desmond. “Mine Countermeasures.” High-Speed Surface Craft, March 
1980, v. 19, no. 6, p. 14-15.   
 
_______. “Mine Countermeasures: Forgotten Lessons.” Defense & Diplomacy, 
November 1988, v. 6, p. 18-21.  
 
 50 
Wettern, Desmond. “Mine Countermeasures: Sounding On a Growth Industry.” 
Military Technology, February 1991, v. 15, no. 2, p. 41-42+  
 
_______. “RN's Major Mine Warfare Boost.” Pacific Defence Reporter, July 
1985, v. 12, p. 37-38.   
 
Wever, Thomas F. “Burial Registration Mines--30 Years of Seafloor Research.” 
Sea Technology, November 2004, v. 45, no. 11, p. 18-19. 
 
Wever, Thomas F. and Ralf Luehder. “Mine Burial Observations During the 
2003–2004 U.S. Office of Naval Research Experiment.” IEEE Journal of 
Oceanic Engineering, January 2007, v. 32, no. 1, p. 184-190. 
 
White, Carl. “Move and Countermove: Belated Recognition for Naval Mine 
Warfare and Mine Countermeasures Requirements.” Sea Power, June 1985, v. 
28, no. 6, p. 12+  
 
White, Carle. “Shallow Water Mines – Meeting the Challenge.” Amphibous 
Review, Summer/Fall 1992, p. 78-84. 
 
Whitford M. “In the Swim: GPS Guides Autonomous Underwater Vehicles.” GPS 
World, April 2005, v. 16, no. 4, p. 14+ 
 
Wick, Carl E. and Daniel J. Stilwell. “USNA-1: A Miniature, Low-cost Autonomous 
Underwater Vehicle.” Sea Technology, June 2002, v. 43, no. 6, p. 17-26.   
 
Widder, Edith, Lee Frey, and Jennifer Bowers. “Improved Bioluminescence 
Measurement Instrument: A New High-Intake Defined Excitation 
Bathyphotometer Developed for the U.S. Navy.” Sea Technology, February 
2005, v. 46, no. 2, p. 10-15.  
 
Wilkens, Roy H. and Michael D. Richardson. “Mine Burial Prediction: A Short 
History and Introduction.” IEEE Journal of Oceanic Engineering, January 2007, 
v. 32, no. 1, p. 3-9. 
 
Williams, David P. "Fast Target Detection in Synthetic Aperture Sonar Imagery: A 
New Algorithm and Large-Scale Performance Analysis." IEEE Journal of 
Oceanic Engineering, January 2015, v.  40, no. 1, p. 71-92. 
 
_______. “Label Alteration to Improve Underwater Mine Classification.”  






Williams, David P., and Elias Fakiris. "Exploiting Environmental Information for 
Improved Underwater Target Classification in Sonar Imagery." IEEE 
Transactions on Geoscience and Remote Sensing, 2014, v. 52, no. 10, p. 
6284-6297. 
 
Willingham, Stephen. “Desire to Operate Undetected Drives Navy Anti-Mine 
Effort.” National Defense, February 2001, v. 85, no. 567, p. 34-35.   
 
_______. “Navy Mine Warfare Blueprint Proffers ‘Innovator’s Dilemma.’” 
National Defense, January2001, v. 85, no. 566, p. 20-24.   
 
Wilson, J. R. "Unmanned Helicopters Begin to Deliver." Aerospace America, 
June 1999, v. 37, no. 6, p. 38-42.  [Shallow-Water Mine Detection; Magic Lantern 
Adaptation (ML/A) Mine Detection System]   
 
Witt, Mike. “Finding the Sea Mine.” Asian Defence Journal, February 1993, no. 
2, p. 39+  
 
_______. “Mine Countermeasures -- Technology's Role.” Asian Defence 
Journal, October 1990, no. 10, p. 36+   
 
_______. “Seeking the Hidden Killers.” Asian Defence Journal, November 
1996, p. 40-44.   
 
Witzleb, Robert W. and Scott C. Truver. “Not Just a Bad Hair Day.” US Naval 
Institute Proceedings, October 2008, v. 134, no. 10, p. 44-47. 
 
Womack, Stephen. “Sonar Uses Low Frequency to Find Mines Buried at Sea.” 
Engineer, July 16, 1992, v. 275, p. 32.   
 
Wood, Colin G. “MAINS (Minehunting Action Information and Navigation System) 
-- Vital Adjunct to Mine Warfare.” Armada International, March-April 1984, v. 8, 
p. 126+   
 
_______. “Underwater Mines and Mine Countermeasures.” Armada 
International, December 1988/January 1989, v. 12, p. 42-43+  
 
Woodland, Barry, Fredirck Brimberg, Robert Sheriff, and Jodi Flanagan. “UUV’s 
and Mine Warfare Systems.” Sea Technology, November 1997, v. 38, no. 11, p. 
63-69.   
 
“World Navies Extend MCM Capabilities.” Jane’s Defence Weekly, October 8, 
1997, v. 28, no. 14, p. 43+  
 
Worsham, Susan. “CNO Lauds MSOs.” Surface Warfare, June 1982, v. 7, p. 37.  
 
 52 
Yoon, Myung Keun, Dirk Heider, John W. Gillespie, Colin P. Ratcliffe, and Roger 
M. Crane. “Local Damage Detection with the Global Fitting Method Using Mode 
Shape Data in Notched Beams.” Journal of Nondestructive Evaluation,  2009, 
v. 28, no. 2, p. 63-74. 
 
Yoon, Myung Keun, Dirk Heider, John W. Gillespie, Colin P. Ratcliffe, and Roger 
M. Crane.. “Local Damage Detection with the Global Fitting Method Using 
Operating Deflection Shape Data.” Journal of Nondestructive Evaluation,  
2010, v. 29, no. 1, p. 25-37. 
 
Yordanova, Veronika, and Hugh Griffiths. "Rendezvous Point Technique for 
Multivehicle Mine Countermeasure Operations in Communication-Constrained 
Environments." Marine Technology Society Journal, 2016, v. 50, no. 2, p. 5-
16. 
 
Young, Peter Lewis. “Mine Countermeasures: A Survey of Systems and Vessels 
in Service.” Asian Defence Journal, November 1984, no. 11. p. 74-76+  
 
_______. “Royal Australian Navy's Mine Hunter Project.” Asian Defence 
Journal, October 1992, no. 10, p. 55+  
 
_______. “South East Asia – MCM: Present & Future Capabilities.” Navy 
International, July 1985, v. 90. no. 7, p. 427-435.  
 
Young, Thomas-Durell. “Australian Navy's Catamaran Minehunter.” International 
Defense Review, 1986 v. 19, no. 3, p. 300-301.  
 
Yunker, Chris and Bryan Scott. “Seaward Maneuver in Quantico: Mine 
Countermeasures in Support of STOM (Ship-to-Objective-Maneuver).” Marine 
Corps Gazette, September 2000, v. 84, no. 9, p. 49-50+  
 
Zhang, Liang, Chun Xia Meng, and Jian Na. "Simulation for Range Prediction of 
Active Sonar in Shallow Water." Applied Mechanics and Materials, 2013, v. 










Bartleson, John D., Jr. History of U.S. Navy Mine Disposal. Virginia Beach, VA: 
U.S. Navy Explosive Ordnance Disposal Association, 1996. 194p.  
 
Bottoms, Albert M and Clyde L Scandrett. Applications of Technology to 
Demining: An Anthology of Scientific Papers (1995-2005). [Alexandria, VA]: 
Society for Counter-Ordnance Technology, 2005.  
DKL UG 490 .B57 2005 GENERAL 
 
Brown, Larry K. Mine Countermeasures and Amphibious Operations: A Line 
in the Sea. Newport, RI: Naval War College, 1991. 32p.  
DKL V 856.5.U6  B76 1991 GENERAL 
 
Burrows, A.C. Mines, Mine Countermeasures, and Harbor Defense. 




Chu, Peter C., and Chenwu Fan. “3D Rigid Body Impact Burial Prediction Model 
(IMPACT35).” IN Advances in Fluid Mechanics V, edited by C.A. Brebbis and 
A.C. Mendes and M. Rahman. WIT Press, 2004, p. 123-132. 
http://hdl.handle.net/10945/36310   
 
Donohue, Hector. Mines, Mining and Mine Countermeasures. Bondi Junction, 
NSW (Australia): Australian Defence Industries Ltd., 1994. 107p.  
 
Elsey, G. H. “Anti-Mine Hovercraft: Has Their Time Come?” In Jane's Naval 
Review, edited by John Moore, p. 107-13. London: Jane's Publishing, 1986.   
DKL VA40 .J32 1986 GENERAL 
 
Groener, Erich. German Warships, 1815-1945: U-Boats and Mine Warfare 
Vessels. v. 2, rev. Annapolis, MD: U.S. Naval Institute Press, 1991.  
DKL VA 513 .G6813 1990 v. 2 GENERAL 
 
Gruendl, Paul L. U.S. Navy Airborne Mine Countermeasures: A Coming of 
Age. Maxwell Air Force Base, AL: Air War College, Air University, 1975. 127p.  
 
Lenton, H. T.  American Gunboats and Minesweepers.  New York, NY: Arco 
Publishing, 1974. 64p.  
DKL V 895 .L54 GENERAL 
 
 54 
List, William F. History of the First USS Dextrous with Collateral Notes on 
Minesweepers, Minesweeping and Collateral Events. Linthicum, MD: The 
Author, 1994. 159p.  
 
“Locating Submerged Mines with Aircraft” p. 51-52 IN Woodhouse, Henry. 
Textbook of Naval Aeronautics, New York: The Century Co., 1917. 288p.  
DKL VG 90 .W6 1917 GENERAL 
 
Lott, Arnold S. Most Dangerous Sea: A History of Mine Warfare and an 
Account of U.S. Navy Mine Warfare Operations in World War II and Korea. 
Annapolis, MD: US Naval Institute, 1959.  322p.  
DKL D 773 .L8 GENERAL 
 
Morison, Samuel L. International Guide to Naval Mine Warfare. 2nd ed.   
Washington, DC: King Communications Group, Inc., 2000. 577p.  
DKL V 856  .M67 2000  REFERENCE 
 
Morison, Samuel L. Guide to Naval Mine Warfare. Arlington, VA: Pasha 
Publications, 1995. 432p.   
DKL V 856  .M67 1995  REFERENCE 
 
Naval Research Advisory Report. Unmanned Vehicles (UV) in Mine 
Countermeasures (U). Redacted version. Arlington, VA: Naval Research 




Patterson, Andrew, Jr. and Robert A. Winters (eds.). Historical Bibliography of 
Sea Mine Warfare. Washington, DC: National Academy of Sciences, 1977.  
137p.   
DKL V 856  .H57 1997 GENERAL 
http://dtic.mil/docs/citations/ADA058556  
 
The Priorities for Australia's Mine Countermeasure Needs. The Parliament of 
the Commonwealth of Australia, Joint Committee on Foreign Affairs, Defence 
and Trade.  Canberra: Australian Government Pub. Service, c1989. 160p. 
[Parliamentary paper (Australia. Parliament); no. 113/1989.]   
 
Rhodes, J.E. and G.S. Holder. Naval Mine Countermeasures in Littoral Power 
Projection: A 21st Century Warfighting Concept. Washington, DC: Department 






Savitz, Scott, Irv Bllickstein, Peter Buryk, Robert W. Button, Paul DeLuca, James 
Dryden, Jason Mastbaum, Jan Osburg, Phillip Padilla, Amy Potter, Carter C. 
Price, Lloyd Thrall, Susan K. Woodward, Ronald J. Yardley, and John M. 
Yurchak. U.S. Navy Employment Options for Unmanned Service Vehicles 
(USVs). Santa Monica, CA: Rand, 2013. 156p. 
http://www.rand.org/pubs/research_reports/RR384.html  
 
Song, Kwang Sub. "Design of Large Diameter Mine Countermeasure Hybrid 
Power Unmanned Underwater Vehicle." IN Autonomous Vehicle. edited by 




Tellez, Olga Lucia Lopera, Alexander Borghgraef, and Eric Mersch. "The Special 
Case of Sea Mines." IN Mine Action-The Research Experience of the Royal 




Turner, John Frayn. Service Most Silent: The Navy’s Fight Against Enemy 
Mines. London: Harrap, [1955]. 200p. 
DKL D771 .T9 BUCKLEY 
 
Turner, John Frayn. Service Most Silent: The Navy’s Fight Against Enemy 
Mines. Bransley: Pen & Sword Maritime, 2008. 200p. 
 
United States. Congress. House. Armed Services Committee. Hearings on 
National Defense Authorization Act for Fiscal Year 2006 and Oversight of 
Previously Authorized Programs Before the Committee on Armed Services, 
House of Representatives, One Hundred Ninth Congress, First Session: 
Projection Forces Subcommittee Hearing on the Navy Critical Enablers: 
The Department of the Navy's Program and Budget Request for 
Antisubmarine Warfare, Mine Counter Measures, Ship Self-defense, and 
Naval Surface Fire Support, Hearing Held March 15, 2005. Washington, DC: 
GPO, 2006. 74p.  
DKL Y 4.AR 5/2 A:2005-2006/27 FEDDOCS 
 
United States. Department of Defense. Office of the Inspector General. 
Acquisition of the Airborne Laser Mine Detection System. DOD-IG-D-2001-







United States. Department of Defense. Office of the Inspector General. 
Acquisition of the Navy Organic Airborne and Surface Influence Sweep 
Needs Improvement. DOD-IG-2012-101. Arlington, VA: Inspector General, 
Dept. of Defense, 2012. 37p. 
https://media.defense.gov/2012/Jun/13/2001712504/-1/-1/1/DoDIG-2012-101.pdf 
 
United States. General Accounting Office. Navy Acquisitions: Improved 
Littoral War-Fighting Capabilities Needed: Report to the Chairman and 
Ranking Minority Member, Subcommittee on Military Research and 
Development, Committee on Armed Services, House of Representatives. GAO-
01-493. Washington, DC: GAO, 2001. 32p.   
http://purl.access.gpo.gov/GPO/LPS12498  
 
United States. Marine Corps Combat Development Command. Concept of 
Naval Mine Countermeasures in Littoral Power Projection: A 21st Century 




United States. Navy. The Navy Unmanned Surface Vehicle (USV) Master 
Plan. Washington, DC: Navy, 2007. 141p. 
http://www.navy.mil/navydata/technology/usvmppr.pdf  
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
1993.   
http://edocs.nps.edu/dodpubs/topic/jointpubs/JP3/JP3_15_930630.pdf  
DKL U 260 .U554 v. 3-15 1993 GENERAL 
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
1999.   
http://www.dtic.mil/docs/citations/ADA434133  
DKL D 5.12:3-15/999  FEDDOCS 
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
2007.   
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 





United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 




Veigele, William J. PC Patrol Craft of World War II: The History of Ships and 
Their Crews. Santa Barbara, CA: Astral Pub. Co., 1998. 400p. 
DKL V 880 .V53 1998 GENERAL 
 58 
CONFERENCE PROCEEDINGS & PAPERS 
 
Abelev, A.V, P.J. Valent and C. Barbu. “Risk Assessment and Implementation of 
Impact Burial Prediction Algorithms for Detection of Bottom Sea Mines.” IN 
Proceedings of the Sixth International Symposium on Technology and the 
Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004], p. 96-110.   
http://www.dtic.mil/docs/citations/ADA444543  
DKL V 856 .T42 2004 GENERAL 
 
Acord, Timothy and Lorraine Strollo. “Joint Vision 2010/Force XXI and Common, 
Lightweight Advanced Sensors for Unmanned Aerial Vehicles.” IN AUVSI '96; 
Proceedings of the 23rd Annual Association for Unmanned Vehicle 
Systems International Symposium and Exhibition, Orlando, FL, July 15-19, 
1996, McLean, VA, Association for Unmanned Vehicle Systems International, 
1996, p. 303-311.  
 
Adair, Lyles C. "Electro-Optic Role in Mine Countermeasures." IN Detection and 
Remediation Technologies for Mines and Minelike Targets, 9 April 1996, 
Orlando, FL. Proceedings of the SPIE, v. 2765, p. 462-465, 1996. 
SPIE DIGITAL LIBRARY 
Allen, George I., G. Sulzberger, John T. Bono, J. S. Pray, and Ted R. Clem. “A 
Initial Evaluation of the New Real-Time Tracking Gradiometer Designed for Small 
Unmanned Underwater Vehicles.” IN OCEANS 2005, Proceedings of 
MTS/IEEE.” Washington, DC, September 17-23, 2005. p. 1956-1962. 
IEEE XPLORE DATABASE 
 
Allen, George I., Robert Matthews, and Michael Wynn. "Integration of the Real-
time Tracking Gradiometer (RTG) Aboard the Autonomous Underwater Vehicle 
(AUV) Morpheus." IN Detection and Remediation Technologies for Mines 
and Minelike Targets VI,  16-20 April 2001, Orlando, FL, Proceedings of the 
SPIE, v. 4394, p. 75-85, 2001. 
SPIE DIGITAL LIBRARY 
Almquist, Brian. “Standoff Systems and Technologies for Near Shore Mine 
Countermeasures (MCM).” IN Proceedings of the Fifth International 
Symposium on Technology and Mine Problem, April 22-25, 2002, Monterey, 
CA: Naval Postgraduate School, April 2002. III.931 thru III.938.  
http://www.dtic.mil/docs/citations/ADA478913  






Altshuler, Saul and Charles Wood. “The Detection of Underwater Buried Mines.” 
IN Proceedings of the Sixth International Symposium on Technology and 
the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004], p. 124-134.   
DKL V 856 .T42 2004 GENERAL 
 
_______. “The Detection of Underwater Buried Mines.” IN Proceedings of the 
Seventh International Symposium on Technology and the Mine Problem: 
IED and Port Security.  May 2-4, 2006. Monterey, CA: Naval Postgraduate 
School, [2006], p. B369-B379. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
An, M., J. Tory Cobb, B. Shenefelt, and R. Tolimieri. “Advances in Group Filter 
Applications to Sea Mine Detection.” IN OCEANS 2006, Boston, MA, September 
2006. Piscataway, NJ: IEEE, 2006, p.1-5.  
http://www.dtic.mil/docs/citations/ADA499223  
IEEE XPLORE DATABASE 
 
Anderson, C.W. “Surface-Operated Profiling Paravane.” IN OCEANS '84: 
Industry, Government, Education--Designs for the Future, September 10-12, 
1984, Washington, D.C. v. 2. [Piscataway, N.J.?]: Oceans '84 MTS/IEEE 
Conference Committee, c1984, p. 1020-1023. 
IEEE XPLORE DATABASE 
 
Angove, Mike. "NOAA's Emerging Role in MCM." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Antonelli, L., and F. Blackmon. "Experimental Investigation of Optical, Remote, 
Aerial Sonar." IN OCEANS '02 MTS/IEEE, 29-31 October 2002, Biloxi, MI. vol. 4, 
p. 1949-1955. Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
 
Aridgides, Tom, Manuel F. Fernández and Gerald J. Dobeck. “Adaptive Three-
Dimensional Range-Crossrange-Frequency Filter Processing String for Sea Mine 
Classification in Side Scan Sonar Imagery.” IN Detection and Remediation 
Technologies for Mines and Minelike Targets II: 21-24 April 1997, Orlando, 
Florida, Proceedings of SPIE, v. 3079, 1997, p. 111-122. 
SPIE DIGITAL LIBRARY 
 
_______. "Fusion Approach Investigation for Sea Mine Classification in Very 
Shallow Water." IN Detection and Remediation Technologies for Mines and 
Minelike Targets VII, 1-5 April 2002, Orlando, FL. Proceedings of the SPIE, v. 
4742, p. 419-431, 2002. 
SPIE DIGITAL LIBRARY 
 60 
Aridgides, Tom, Manuel F. Fernández and Gerald J. Dobeck. “Fusion of Adaptive 
Algorithms for the Classification of Sea Mines Using High Resolution Side Scan 
Sonar in Very Shallow Water.” IN OCEANS 2001, 5-8 November 2001. v. 1. 
Honolulu, HI: Marine Technology Society, 2001, p. 135-142. 
IEEE XPLORE DATABASE  
 
_______. "Fusion of Sea Mine Detection and Classification Processing Strings 
for Sonar Imagery." IN Detection and Remediation Technologies for Mines 
and Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the 
SPIE v. 4038, p. 391-401, 2000. 
SPIE DIGITAL LIBRARY 
_______. “Processing String Fusion Approach Investigation for Automated Sea 
Mine Classification in Shallow Water.” IN Oceans 2003 MTS/IEEE Conference, 
22-26 September 2003. v. 2, San Diego, CA: Marine Technology Society, 2003, 
p. 1111-1118. 
http://www.dtic.mil/docs/citations/ADA498477  
IEEE XPLORE DATABASE 
 
_______. “Processing String Fusion for Automated Sea Mine Classification in 
Shallow Water.” IN OCEANS '02 MTS/IEEE, 29-31 October 2002. v. 4. Biloxi, 
MS: Marine Technology Society, 2002, p. 2168-2175. 
IEEE XPLORE DATABASE 
 
_______. "Side-Scan Sonar Imagery Fusion for Sea Mine Detection and 
Classification in Very Shallow Water." IN Detection and Remediation 
Technologies for Mines and Minelike Targets VI, 16-20 April 2001, Orlando, 
FL, Proceedings of the SPIE, v. 4394, p. 1123-1135. 2001. 
SPIE DIGITAL LIBRARY 
Aridgides, Tom, Peter Libera, M. Fernández, and Gerald J. Dobeck. "Adaptive 
Filter/Feature Orthogonalization Processing String for Optimal LLRT Mine 
Classification in Side-Scan Sonar Imagery." IN Detection and Remediation 
Technologies for Mines and Minelike Targets: April 9-12 1996, Orlando, 
Florida, Proceedings of the SPIE, v. 2765, 1996, p. 110-121. 
SPIE DIGITAL LIBRARY  
 
Arredondo, Miguel, S. Reed, Y. Petillot, and D. Lane. “Increased Situation 
Awareness and Fusion Capabilities for MCM UUV Operations Using a World 
Model System.” IN Proceedings of the Seventh International Symposium on 
Technology and the Mine Problem: IED and Port Security.  May 2-4, 2006. 
Monterey, CA: Naval Postgraduate School, [2006], p. B437-B446. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
 61 
Arrieta, Rodolfo T. “The Detection of Explosive Using Robotic Crawlers.” IN 
OCEANS 2003, 22-26 September 2003. v. 4. San Diego, CA: Marine 
Technology Society, 2003, p. 1941-1946. 
IEEE XPLORE DATABASE 
 
Atwood, D.K., N.T. Dionesotes and D.T. Wilson. “An Acoustically Active Fairing 
for Autonomous Underwater Vehicles.” IN Proceedings of the Autonomous 
Vehicles in Mine Countermeasures Symposium.  4-7 April 1995. Monterey, 
CA: Naval Postgraduate School, [1995], p. 8-44 thru 8-50.  
DKL V 856 .A97 1995 GENERAL 
 
Avera, Will, Mike Harris, Dale Bibee, John Sample, and Steve Lingsch. 
“Multibeam Bathymetry from a Mine-Hunting Military Sonar.” IN Proceedings of 
the Fifth International Symposium on Technology and the Mine Problem.  
April 22-25, 2002. Monterey, CA: Naval Postgraduate School, [2002], III.246 thru 
III.259.   
http://www.dtic.mil/docs/citations/ADA406721  
DKL V 856 .T42 2002 GENERAL 
 
Avera, Will and M. Harris. “Acquiring Bathmetry Data with the AQS-20 Mine 
Hunting System.” IN Proceedings of the Fourth International Symposium on 
Technology and the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval 
Postgraduate School, [2000], p. Pillar II 15-20. 
DKL V 856 .T42 2000 GENERAL 
 
Ayers, Joseph, Jan Witting, Cricket Wilbur, Paul Zavracky, Nicol McGruer and 
Donald Massa. “Biomimetic Robots for Shallow Water Mine Countermeasures.” 
IN Proceedings of the Fourth International Symposium on Technology and 
the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate 
School, [2000], p. Pillar V 4-19. 
DKL V 856 .T42 2000 GENERAL 
 
Bagde, K. and S. Sevinc. “Visual and Interactive Modelling and Simulation [in 
Mine Warfare].” IN Proceedings of 20th ASU Conference, 15-17 September 
1994, Prague, Czech Republic, p.128-135. Sollentuna, Sweden: Association of 
Simula Users, 1994. 
Bailey, Howard, Roger Stettner. "Underwater Flash LADAR for Object Detection 
and ID: Hardware and Image Processing." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   





Baker, J. S., and D. C. Cowling. "Conceptual Re-design Techniques Utilised for 
Optimisation of a Mine Countermeasure Towed Acoustic Generator Control 
System." IN OCEANS '97. 6-9 October 1997, Halifax, NS v. 2, New York, NY: 
IEEE, 1997. p. 1266-1269.  
IEEE XPLORE DATABASE 
 
Baralli, Francesco, and Edoardo Bovio. “Autonomous Underwater Vehivles for 
MCM Operations.” IN Proceedings of the Seventh International Symposium 
on Technology and the Mine Problem: IED and Port Security.  May 2-4, 
2006. Monterey, CA: Naval Postgraduate School, [2006], p. B431-B436. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Barbu, Costin, Philip Valent, Michael Richardson, Andrei Abelev, and Nathaniel 
Plant. "A Probabilistic Approach for Mine Burial Prediction." IN Detection and 
Remediation Technologies for Mines and Minelike Targets IX, 12-16 April 
2004, Orlando, FL. Proceedings of the SPIE, v. 5415, p. 1292-1299, 2004. 
http://www.dtic.mil/docs/citations/ADA453874  
SPIE DIGITAL LIBRARY 
 
Barbu, Costin, Will Avera, Mike Harris, and Kevyn Malpass. "Spatio-Temporal 
Environmental Data Tide Corrections for Reconnaissance Operations." IN 
Detection and Remediation Technologies for Mines and Minelike Targets X, 
Orlando, FL, March 28, 2005, Proceedings of the SPIE, v. 5794, p. 415-422. 
2005.  
SPIE DIGITAL LIBRARY 
Bays, Matthew J., Richard D. Tatum, Lee Cofer, and James R. Perkins. 
"Automated Scheduling and Mission Visualization for Mine Countermeasure 
Operations." IN OCEANS 2015 - MTS/IEEE, 19-22 October 2015, Washington, 
DC, 7 p. Piscataway, NJ: IEEE, 2015. 
IEEE XPLORE DATABASE 
 
Baylog, John G., and Thomas A. Wettergren. "Multiple Pass Collaborative 
Search in the Presence of False Alarms." IN Detection and Sensing of Mines, 
Explosive Objects, and Obscured Targets XX, 20-23 April 2015, Baltimore, 
MD. Proceedings of the SPIE, v. 9454, 2015, p. 94541G-1 thru 94541G-10. 
SPIE DIGITAL LIBRARY 
 
Beaujean, Pierre-Phillipe J. "Real-Time Image and Status Transmission from a 
Hull-Inspections UUV Using a High-Speed High-Frequency Acoustic Modem in a 
Port Environment." IN Proceedings of the Eighth International Symposium 
on Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   




Bednarz, J. J. “The Mine Search System Model (MSSM).” Proceedings of the 
1994 Summer Computer Simulation Conference. Twenty-Sixth Annual 
Summer Computer Simulation Conference, 18-20 July, 1994, San Diego, CA, 
p. 806-811.  
Belcher, Edward O., Jeffery R. Barone, Dennis G. Gallagher, and Ronald E. 
Honaker. “Acoustic Lens Camera and Underwater Display Combine to Provide 
Efficient and Effective Hull and Berth Inspections.” IN OCEANS 2003, 22-26 
September 2003, San Diego, CA, v. 3, p. 1361-1367. Piscataway, NJ: IEEE, 
2003. 
http://www.dtic.mil/docs/citations/ADA498010 
IEEE XPLORE DATABASE 
 
Belcher, Edward O., Warren L. J. Fox, and William H. Hanot. "Dual-Frequency 
Acoustic Camera: A Candidate for an Obstacle Avoidance, Gap-Filler, and 
Identification Sensor for Untethered Underwater Vehicles." In Oceans '02 
MTS/IEEE Conference and Exhibition.29-31 October, 2002, Biloxi, MI, p. 2124-
2128. Piscataway, NJ: IEEE, 2002.  
IEEE XPLORE DATABASE 
Bell, Thomas H., Bruce Barrow, and Nagi Khadr. "Shape-Based Classification 
and Discrimination of Subsurface Objects using Electromagnetic Induction." IN 
1998 IEEE International Geoscience and Remote Sensing IGARSS '98. 6-10 
1998, Seattle, WA, v. 1, p. 509-513. New York, NY: IEEE, 1998. 
IEEE XPLORE DATABASE 
Bello, Martin G. “Acoustic/Magnetic Fusion System Architecture Variants and 
Their Classification Performance.” IN Detection and Remediation 
Technologies for Mines and Minelike Targets II: 21-24 April 1997, Orlando, 
Florida, Proceedings of SPIE, v. 3079, 1997, p. 138-157. 
SPIE DIGITAL LIBRARY 
 
Bello, Martin G. "Robust Real-time Mine Classification Based on Side-Scan 
Sonar Imagery." IN Detection and Remediation Technologies for Mines and 
Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the SPIE v. 
4038, p. 384-390, 2000. 
SPIE DIGITAL LIBRARY 
Benedict, John. “Organic Mine Countermeasures.” IN Proceedings of the Third 
International Symposium on Technology and the Mine Problem…to Change 
the World.  April 6-9, 1998. Monterey, CA: Naval Postgraduate School, [1998], 
Pillar II 2 thru 15. 




Benedict, John Richard, Jr. “Pervasive Technical Issues Related to Organic Mine 
Countermeasures.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-15 
thru 7-46.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Bernitt, Thomas R. “Developments in the Very Shallow Water – Mine 
Countermeasures Test Detachment Program.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 1, p. 3-57 thru 3-76.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Bernstein, Charles L. "Close-Range Sensors for Small Unmanned Bottom 
Vehicles: Update." IN Information Systems for Divers and Autonomous 
Underwater Vehicles Operating in Very Shallow Water and Surf Zone 
Regions II, 27 April 2000, Orlando, FL. Proceedings of the SPIE, v. 4039, p. 10-
19, 2000. 
SPIE DIGITAL LIBRARY 
Bernstein, Chuck, Mark Connolly, Mitch Gavrilash, Dan Kucik and Stan Threatt. 
“Demonstration of Surf Zone Crawlers: Results from AUV Fest 01.” IN 
Proceedings of the Fifth International Symposium on Technology and Mine 
Problem, April 22-25, 2002, Monterey, CA: Naval Postgraduate School, April 
2002. 11p. 
http://www.dtic.mil/docs/citations/ADA479191  
DKL V 856 .T42 2002 GENERAL 
 
Bj, L. "Developments in Sonar and Array Technologies." IN IEEE Symposium 
on Underwater Technology (UT 2011) and International Workshop on 
Scientific Use of Submarine Cables and Related Technologies (SSC 2011), 
Tokyo, Japan, April 5-8, 2011, Piscataway, NJ: IEEE, 2011, 1-11. 
IEEE XPLORE DATABASE 
Borghgraef, Alexander, Fabian Lapierre; Wilfried Philips and Marc Acheroy. 
“Matched Filter Based Detection of Floating Mines in IR spacetime.“ IN Electro-
Optical Remote Sensing, Photonic Technologies, and Applications III. 
September 1, 2009 - September 3, 2009. Proceedings of SPIE - The 
International Society for Optical Engineering, v 7482, 2009. 
SPIE Digital LIBRARY 
  
Bottoms, Albert, James Eagle, and Howard Bayless.  Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995].   
DKL V 856 .A97 1995 GENERAL 
 65 
 
Bottoms, Albert, Ellis A. Johnson, and Barbara Honegger.  Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996.   
v. 1 - http://dtic.mil/docs/citations/ADA326694  
v. 2 - http://dtic.mil/docs/citations/ADA327338  
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Bowles, John. “Underwater Detection Capabilities: Lessons Learned at the Mare 
Island Site.” IN Proceedings of the Sixth International Symposium on 
Technology and the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval 
Postgraduate School, [2004], p. 147-170.   
DKL V 856 .T42 2004 GENERAL 
 
Bradley, David L. and Charles R. Zentner. “Long Range AUVs for Extended Mine 
Countermeasure Operations.” IN Proceedings of the Fifth International 
Symposium on Technology and Mine Problem, April 22-25, 2002, Monterey, 
CA: Naval Postgraduate School, April 2002. III.676 thru III.685  
DKL V 856 .T42 2002 GENERAL 
 
Braithwaite, Edward F., M.D. Richardson, P.A. Elmore, J. Bradley, and R.H. 
Wilkens. "Scour Burial Measured with Instrumented Mines." IN Proceedings of 
the Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Broach, J. Thomas Harmon, and John H. Holloway, Jr. (eds.) Detection and 
Remediation Technologies for Mines and Minelike Targets VII: 1-5 April, 
2002, Orlando, Florida, USA. Bellingham, WA: SPIE, c2002. 
SPIE DIGITAL LIBRARY 
 
_______.  Detection and Remediation Technologies for Mines and Minelike 
Targets XI: 17-21 April, 2006, Kissimmee, Florida, USA. Bellingham, WA: 
SPIE, c2006. 
SPIE DIGITAL LIBRARY 
 
Brown, D., D. Cook, and J. Fernández. “Results from a Small Synthetic Aperture 
Sonar.” IN OCEANS 2006, Boston, MA, September 2006.  







Brutzman, Don P. “From Virtual World to Reality: Designing an Autonomous 
Underwater Robot.” IN Proceedings of the Autonomous Vehicles in Mine 
Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 9-74 thru 9-80.    
http://hdl.handle.net/10945/41051  
DKL V 856 .A97 1995 GENERAL 
 
Brutzman, Don, Eugene Chan, Mark Evans, Timothy Holliday, Michael Huck, 
Robert Jezek, BinBing Ma, Steve Murley, Ronald Toland, Young Yee. “Minefield 
Search Tactic Evaluation Using 4 Autonomous Manta UUVs.” IN Proceedings of 
the Third International Symposium on Technology and the Mine 
Problem…to Change the World.  April 6-9, 1998. Monterey, CA: Naval 
Postgraduate School, [1998], Pillar V 30 thru 47.  
http://hdl.handle.net/10945/48456  
DKL V 856 .T42 1998 GENERAL 
 
Brutzman, Don, Tony Healey, Dave Marco and Bob McGhee. “The Phoenix 
Autonomous Underwater Vehicle.” IN Proceedings of the Technology and the 
Mine Problem Symposium: Second in the Series of Sesquiannual 
Symposia.  18-21 November, 1996. Monterey, CA: Naval Postgraduate School, 
1996, v. 1, p. 5-79 thru 5-100.    
http://hdl.handle.net/10945/36490  
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Carder, Kendall. “The Use of Unmanned Underwater Vehicles to Acquire 
Environmental Data in Support of Mine-Counter-Measure Operations.” IN 
Proceedings of the Fourth International Symposium on Technology and the 
Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate School, 
[2000], p. Pillar II 21-29. 
DKL V 856 .T42 2000 GENERAL 
 
Carder, Kendall L., Phillip N. Reinersman, David K. Costello. "Optical Detection 
of Camouflaged Underwater Objects." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Carin, Lawrence and Marc McClure. “Analysis and Time Frequency Processing 
of Scattered Signals from Submerged Mines in Shallow Water.” IN Proceedings 
of the Technology and the Mine Problem Symposium: Second in the Series 
of Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-319 thru 7-320.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
 67 
Carroll, Paul J., W.M. Wynn and John W. Purpura. “Assessment of an Active 
Electromagnetic Sensor for Hunting Buried Naval Mines, Part II” IN OCEANS 
2006, 18-21 September 2006, Boston, MA. Piscataway, NJ: IEEE, 2006. 
http://www.dtic.mil/docs/citations/ADA493590  
IEEE XPLORE DATABASE 
 
Carter, Patricia H., and Gerald J. Dobeck. "Classification of Acoustic Backscatter 
using the Generalized Target Description." IN Detection and Remediation 
Technologies for Mines and Minelike Targets, 9 April 1996, Orlando, FL. 
Proceedings of the SPIE, v. 2765, p. 190-201, 1996. 
SPIE DIGITAL LIBRARY 
Castelin, Stephen F. and Philip Bernstein. “A Notional Scenario for the Use of 
Unmanned System Groups in Littoral Warfare.” IN AUV 2004, Proceedings of 
the 2004 Symposium on Autonomous Underwater Vehicle Technology, 17-
18 June 2004. Sebasco Estates, ME: Oceanic Engineering Society/IEEE, 2004, 
p. 14-19. 
IEEE XPLORE DATABASE 
 
Castelin, Stephen F., Robert A. Manning, Candace J. Robertson, Lisa J. Tubridy, 
and Phillip J. Bernstein. “Exploratory Development Minehunting Sensors for 
Unmanned Vehicles.” IN AUV ’96, Proceedings of the 1996 Symposium on 
Autonomous Underwater Vehicle Technology, 2-6 June 1996. Monterey, CA: 
Oceanic Engineering Society/IEEE, 1996, p. 135-140. 
IEEE XPLORE DATABASE 
 
Chaplin, J. B. “The Application of Air Cushion Technology in Mine 
Countermeasures in the United States of America.” IN International 
Symposium on Mine Warfare Vessels and Systems, London, 12-15 June 
1984. v. 2. London: Royal Institute of Naval Architects, 1984. p. 1-9.   
 
Chapman, Sean. "The Ultra Artemes Synthetic Aperture Sonar for Forward Look 
Binocular Sonar." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Chew, Ai Ling, Poh Bee Tong, and Chin Swee Chia “Automatic Detection and 
Classification of Man-made Targets in Side Scan Sonar Images.” IN Symposium 
on Underwater Technology and Workshop on Scientific Use of Submarine 
Cables and Related Technologies, 2007. 17-20 April 2007, Tokyo, Japan, p. 
126-132. IEEE, 2007. 




Choudhary, Sunav, and Urbashi Mitra. "Analysis of Target Detection Via Matrix 
Completion." IN 2015 IEEE International Conference on Acoustics, Speech 
and Signal Processing (ICASSP 2015), 19-24 April 2015, Brisband, QLD, 
Australia, p. 3771-3775. IEEE, 2015.  
IEEE XPLORE DATABASE 
 
Chotiros, Nicholas P. “Buried Target Image Quality.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-263 thru 7-268.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Chotiros, Nicholas P., James Estes, Rudy Klinksiek and John Hovey. “Real-Time 
Performance Monitoring of the Mine-Hunting Sonar.” IN Proceedings of the 
Fourth International Symposium on Technology and the Mine Problem.  
March 13-16, 2000. Monterey, CA: Naval Postgraduate School, [2000], p. Pillar II 
38-42. 
DKL V 856 .T42 2000 GENERAL 
 
Chotiros, Nicholas P., James M. Estes, Kent N. Scarborough, S. Patrick Pitt, and 
Rudy V. Klinksiek. “Sonar Coverage Mapping.” IN Proceedings of the Fifth 
International Symposium on Technology and Mine Problem, April 22-25, 
2002, Monterey, CA: Naval Postgraduate School, April 2002. III.812 thru III. 815. 
DKL V 856 .T42 2002 GENERAL 
 
Chu, J.S. and I.R. MacDonald. “Underwater Survey Operations SM2000 Laser 
Line Scan Technology.” IN Proceedings of the Autonomous Vehicles in Mine 
Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 6-82 thru 6-90.  
DKL V 856 .A97 1995 GENERAL 
 
Chu, Peter C. and Chenwu Fan. "Wave Effect on Underwater Bomb Trajectory 
with Application to Mine Neutralization.” IN Proceedings of the Ninth 
International Symposium on Technology and the Mine Problem.  May 17-21, 
2010. Monterey, CA: Naval Postgraduate School, [2010].   
http://hdl.handle.net/10945/36226  
DKL V 856 .T42 2010 MEDIA RM 
 
Chu, Peter C., Ashley Evans, Anthony Gilles, Timothy Smith, and Victoria Taber. 
“Development of the Navy’s 3D Mine Impact Burial Prediction Model 
(IMPACT35).” IN Proceedings of the Sixth International Symposium on 
Technology and the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval 
Postgraduate School, [2004], p. 215-224.   
http://hdl.handle.net/10945/36272  
DKL V 856 .T42 2004 GENERAL 
 
 69 
Chu, Peter, Carlos Cintron, Steven D. Haeger and Ruth E. Keenan. “Acoustic 
Mine Detection Using Navy’s CASS/GRAB Model.” IN Proceedings of the Fifth 
International Symposium on Technology and the Mine Problem.  April 22-25, 
2002. Monterey, CA: Naval Postgraduate School, [2002], III.521 thru III.530.   
DKL V 856 .T42 2002 GENERAL 
 
Chu, Peter C., Gregg Ray, Chenwe Fan and Paul Gefken. "Underwater Bomb 
Trajectory Prediction for Stand-Off Assault Breaching Weapon Fuse 
Improvement (SOABWFI).” IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
http://hdl.handle.net/10945/36533  
DKL V 856 .T42 2008 MEDIA ROOM 
 
Chu, Peter C., Jillene M. Bushnell and Kennard P. Watson. "Underwater Bomb 
Trajectory Prediction for Stand-off Assault Breaching Weapon Fuse Improvement 
(SOABWFI)." IN Proceedings of the Ninth International Symposium on 
Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Chu, Peter C., M. Cornelius, and M. Wegstaff. “Effect of Suspended Sediment on 
Acoustic Detection Using the Navy’s CASS-GRAB Model.” IN OCEANS 2005, 
Proceedings of MTS/IEEE.” Washington, DC, September 17-23, 2005. p. 1-7. 
IEEE XPLORE DATABASE 
 
Chu, Peter C., Nick A. Vares, and Ruth E. Keenan. “Uncertainly in Acoustic Mine 
Detection Due to Environmental Variability.” IN Proceedings of the Sixth 
International Symposium on Technology and the Mine Problem.  May 9-13, 
2004. Monterey, CA: Naval Postgraduate School, [2004], p. 205-214.   
http://hdl.handle.net/10945/36243  
DKL V 856 .T42 2004 GENERAL 
 
Chu, Peter C., Timothy B. Smith, and Steven D. Haeger. “Mine Impact Burial 
Prediction Experiment.” IN Proceedings of the Fifth International Symposium 
on Technology and the Mine Problem.  April 22-25, 2002. Monterey, CA: 
Naval Postgraduate School, [2002], III.207 thru III.216   
http://hdl.handle.net/10945/36274  








Chu, Peter C., Victoria Taver and Steven Haeger. “Environmental Sensitivity 
Study on Mine Impact Burial Prediction Model Training and Mission Support 
Technologies.” IN Proceedings of the Fourth International Symposium on 
Technology and the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval 
Postgraduate School, [2000], p. Pillar II 43-52. 
http://hdl.handle.net/10945/48468  
DKL V 856 .T42 2000 GENERAL 
 
Chu, Peter, C., C.L. Williams, Ted Clem, Steven D. Haeger, and M. Ward. 
"Battlespace on Demand for Maritime Threats: Mine/IED Drift in the Strait of 
Hormuz and Near Iraqi Oil Terminal." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   
http://hdl.handle.net/10945/36277  
DKL V 856 .T42 2008 MEDIA ROOM 
 
Ciany, Charles M. and Jim Huang, “Computer Aided Detection/Computer Aided 
Classification and Data Fusion Algorithms for Automated Detection and 
Classification of Underwater Mines.” IN OCEANS 2000 MTS/IEEE: Where 
Marine Science and Technology Meet, 11-14 September 2000, Providence, RI, 
v. 1. [Piscataway, NJ?]: Oceans 2000 MTS/IEEE Conference Committee, c2000, 
p. 277-284. 
IEEE XPLORE DATABASE 
 
Ciany, Charles M. and William Zurawski. “Impact of Image Normalization and 
Quantization on the Performance of Sonar Computer Aided Detection / Computer 
Aided Classification  (CAD/CAC) Algorithms.” IN Detection and Remediation 
Technologies for Mines and Minelike Targets XII, 11-12 April, 2007. 
Proceedings of SPIE, v. 6553, 2007.  
SPIE DIGITAL LIBRARY 
 
_______. “Performance of Fusion Algorithms for Computer Aided Detection and 
Classification of Bottom Mines n the Shallow Water Environment.” IN OCEANS 
'02 MTS/IEEE, 29-31 October 2002. v. 4. Biloxi, MS: Marine Technology Society, 
2002, v. 4, p. 2164-2167. Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
 
Ciany, Charles M., William Zurawski, and Ian Kerfoot. "Performance of Fusion 
Algorithms for Computer-aided Detection and Classification of Mines in Very 
Shallow Water Obtained from Testing in Navy Fleet Battle Exercise-Hotel 2000." 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
VI, 16-20 April 2001, Orlando, FL. Proceedings of the SPIE, v. 4394, p. 1116-
1123. 2001.  
SPIE DIGITAL LIBRARY 
 
 71 
Ciany, Charles M., William Zurawski, and Gerald J. Dobeck. “Application of 
Fusion Algorithms for Computer-Aided Detection and Classification of Bottom 
Mines to Shallow-Water Test Data.” IN Detection and Remediation 
Technologies for Mines and Minelike Targets VII, April 1-5, 2002, Orlando, 
FL. Proceedings of the SPIE, v. 4742, p. 412-418, 2002.  
SPIE DIGITAL LIBRARY 
Ciany, Charles M., William C. Zurawski, Gerald J. Dobeck, and Dennis R. 
Weilert. "Real-time Performance of Fusion Algorithms for Computer Aided 
Detection and Classification of Bottom Mines in the Littoral Environment." IN 
OCEANS 2003, 22-26 September 2003, San Diego, CA, v. 2, pp. 1119-1125. 
Piscataway, NJ: IEEE, 2003.  
http://www.dtic.mil/docs/citations/ADA498610  
IEEE XPLORE DATABASE 
 
Clegg, D. L., and A. C. Rodgers. "Transitioning Unmanned Underwater Vehicle 
Technology from Commercial Use to Naval Mine Countermeasures Operations." 
IN OCEANS 2015 - MTS/IEEE, 19-22 October 2015, Washington, DC, 7 p. 
Piscataway, NJ: IEEE, 2015. 
IEEE XPLORE DATABASE 
Clem, Ted R. “Advances in the Magnetic Detection and Classification of Sea 
Mines.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-53 
thru 7-66.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
_______. "Advanced Superconducting Gradiometers for Mine Detection." IN 
Detection and Remediation Technologies for Mines and Minelike Targets, 9 
April 1996, Orlando, FL. Proceedings of the SPIE, v. 2765, p. 300-301, 1996. 
SPIE DIGITAL LIBRARY 
 
_______. "High-Tc Superconducting Magnetic Sensor for Detection of Subsurface 
Structures." IN Subsurface Sensors and Applications, 19-21 July 1999, 
Denver, CO. Proceedings of the SPIE, v. 3752, p. 113-124, 1999. 
SPIE DIGITAL LIBRARY 
_______. “Nitrogen Cooled Superconducting Gradiometers for Mine 
Reconnaissance from Small Underwater Vehicles.” IN Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-91 thru 6-102.  




Clem, Ted R.. "Progress in Magnetic Sensor Technology for Sea Mine 
Detection." IN Detection and Remediation Technologies for Mines and 
Minelike Targets II: 21-24 April 1997, Orlando, Florida, Proceedings of SPIE, 
v. 3079, 1997, p. 354-371. 
SPIE DIGITAL LIBRARY 
Clem, Ted R. “Sensor Technologies for Hunting Buried Sea Mines.” IN OCEANS 
'02 MTS/IEEE, 29-31 October 2002, Biloxi, MI, v. 1, p. 452-460. Piscataway, NJ: 
IEEE, 2002. 
IEEE XPLORE DATABASE 
 
Clem, Ted R. and Joseph L. Lopes. “Progress in the Development of Buried 
Minehunting Systems.” IN OCEANS 2003, 22-26 September 2003. v. 1. San 
Diego, CA: Marine Technology Society, 2003, p. 500-511. 
IEEE XPLORE DATABASE 
 
Clem, Ted R., Daniel D. Sternlicht, Jose E. Fernández, James L. Prater, Richard 
Holtzapple, Robert P. Gibson, John P. Klose, and Timothy M. Marston. 
"Demonstration of Advanced Sensors for Underwater Unexploded Ordnance 
(UXO) Detection." IN OCEANS, 2012, Piscataway, NJ: IEEE, 2012, p. 1-4. 
IEEE XPLORE DATABASE 
 
Clem, Ted R., David J. Overway, John W. Purpura, and John T. Bono. "Magnetic 
Detection of Underwater Targets in Very Shallow Water for Searches at High 
Speeds." IN MTS/IEEE OCEANS 2001, 5-8 November 2001, Honolulu, HI, v. 1, 
p. 50-58. Piscataway, NJ: IEEE, 2001. 
IEEE XPLORE DATABASE 
Clem, Ted R., David J. Overway, John W. Purpura, John T. Bono, Paul J. Carroll, 
Roger H. Koch, James R. Rozen, George A. Keefe, Scott Willen, and Robert A. 
Mohling. "Enhanced Magnetic Anomaly Detection using a Nitrogen-Cooled 
Superconducting Gradiometer." IN Information Systems for Divers and 
Autonomous Underwater Vehicles Operating in Very Shallow Water and 
Surf Zone Regions II, 27 April 2000,  Orlando, FL. Proceedings of the SPIE, v. 
4039, p. 70-84, 2000. 
SPIE DIGITAL LIBRARY 
Clem, Ted, G. Allen, John Bono, R. J. McDonald, David Overway, G. Sulzberger, 
S. Kumar, and D. King. "Magnetic Sensors for Buried Minehunting from Small 
Unmanned Underwater Vehicles." IN OCEANS 2004, 9-12 November 2004. 
Kobe, Japan, v. 2, p. 902-910. Piscataway, NJ: IEEE, 2004.  




Clem, Ted R., John T. Bono, P.S. Davis, David J. Overway, L. Vaizer, D. King, A. 
Torres, T. Austin, R.P. Stokey and G. Packard. “Initial Buried Minehunting 
Demonstration of the Laser Scalar Gradiometer Operating Onboard REMUS 
600.” IN OCEANS 2006, Boston, MA, September 2006.  
IEEE XPLORE DATABASE 
 
Cobb, J. Tory, Myoung An, and Richard Tolimieri. "A Group Filter Algorithm for 
Sea Mine Detection." IN Detection and Remediation Technologies for Mines 
and Minelike Targets X, 28 March 2005, Orlando, FL. Proceedings of the SPIE, 
v. 5794, p. 392-403, 2005.  
SPIE DIGITAL LIBRARY 
 
Cocker, Richard. "Synthetic Aperture Side Scan Sonar System for Route Surveys 
and Harbor Protection." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Commander, Kerry. "Buried Mine Identification (BMI) Technologies for Maritime 
Homeland Defense." IN Proceedings of the Ninth International Symposium 
on Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Connolly, Mark. “Automatic Mine Detection and Classification Using Unmanned 
Underwater Vehicles (UUV) that Carry High-Resolution Side-Scan Sonars.” IN 
Proceedings of the Seventh International Symposium on Technology and 
the Mine Problem: IED and Port Security.  May 2-4, 2006. Monterey, CA: 
Naval Postgraduate School, [2006], p. B383-B386. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Connor, Patrick C., and M. Stevenson. "Identifying Distinguishing Size and 
Shape Features of Mine-Like Objects in Sidescan Sonar Imagery." IN Canadian 
Conference on Electrical and Computer Engineering 2004, 2-5 May 2004, 
Niagara Falls, Ont., v. 3, p. 1263-1267. Piscataway, NJ: IEEE, 2004. 
IEEE XPLORE DATABASE 
 
Coiras, E., V. Myers, and B. Evans. “Reliable Seabed Characterization for MCM 
Operations.” IN Oceans 2007 MTS/IEEE Conference, September 29, 2007 - 
October 4, 2007, p. 1-5. Riscataway, NJ: IEEE, 2007.   






Connors, Warren A., Patrick C. Connor and Thomas Trappenberg. “Detection of 
Mine-Like Objects Using Restricted Boltzmann Machines.” IN Atefeh Farzindar 
and Vlado Kešelj (eds.) Advances in Artificial Intelligence, 23rd Canadian 
Conference on Artificial Intelligence, Canadian AI 2010, Ottawa, Canada, 
May 31 – June 2, 2010. Proceedings,  Advances in Lecture Notes in Computer 
Science no. 6085. New York: Springer, 2010. p. 362-365. 
SPRINGERLINK DATABASE 
 
Cormack, Alastair. “Automatic Target Recognition, Adaptive Sensing and 
Manoeuvering." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Crook, Robert. “High Resolution Wideband AUV Minehunting Reconnaissance 
and Surveillance Sonar.” IN Proceedings of the Fifth International 
Symposium on Technology and the Mine Problem.  April 22-25, 2002. 
Monterey, CA: Naval Postgraduate School, [2002], III.514 thru III.520.   
DKL V 856 .T42 2002 GENERAL 
 
Crosby, Frank, and J. Tory Cobb. "Sonar Processing for Short Range, Very-High 
Resolution Autonomous Underwater Vehicle Sensors." IN OCEANS, 2005, 17-23 
September 2005, Washington, DC, v. 1, p. 398-402. Piscataway, NJ: IEEE, 
2005. 
IEEE XPLORE DATABASE 
 
Crosby, Frank J., John H. Holloway, Danny A. Petee, Suzanne P. Stetson, 
Harold R. Suiter, and Ken R. Tinsley. "Airborne Testing of the Joint Mine 
Detection Technology's Tunable Filter Multispectral Camera." IN Detection and 
Remediation Technologies for Mines and Minelike Targets VII, 1-5 April 
2002, Orlando, FL. Proceedings of the SPIE, v. 4742, p. 950-962, 2002. 
SPIE DIGITAL LIBRARY 
Crosby, Frank J., John H. Holloway, Danny A. Petee, Suzanne P. Stetson, 
Harold R. Suiter, and Ken R. Tinsley. "Laser Diode Arrays for Expanded Mine 
Detection Capability." IN Detection and Remediation Technologies for Mines 
and Minelike Targets VII, 1-5 April 2002, Orlando, FL. Proceedings of the SPIE, 
v. 4742, p. 172-184, 2002. 
SPIE DIGITAL LIBRARY 
Cross, Robert A. "Real-Time Volume Visualization of Sensor Data for Target 
Detection and Classification." IN Visual Data Exploration and Analysis V, 26-
27 January 1998, San Jose, CA. Proceedings of the SPIE, v. 3298, p. 261-270, 
1998. 
SPIE DIGITAL LIBRARY 
 75 
 
Crute, Daniel A. “Surf Zone Technology: Enabling Maneuver from the Sea.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 2, p. 8-13 thru 8-20.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Czipott, Peter V., and Mark D. Iwanowski. "Magnetic Sensor Technology for 
Detecting Mines, UXO, and Other Concealed Security Threats." IN Terrorism 
and Counter-Terrorism Methods and Technologies, 20 November 1996, 
Boston, MA. Proceedings of the SPIE, v. 2933, p. 67-76, 1997. 
SPIE DIGITAL LIBRARY 
Dabney, Charles H. “Passive Mine Detection.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-67 thru 7-68.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
DeLong, M.L. and T.J. Kulp. “Underwater Laser Imaging Systems (UWLIS).” IN 
Proceedings of the Autonomous Vehicles in Mine Countermeasures 
Symposium.  4-7 April 1995. Monterey, CA: Naval Postgraduate School, [1995], 
p. 6-103 thru 6-111.  
DKL V 856 .A97 1995 GENERAL 
 
Dence, Walter E., Jr. “Implications of Single-Point, Mobile-Charge and 
Distributed Wide-Area Architectures for Mine Warfare.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-125 thru 7-128.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Desai, M.N., H.H. Pien and M.G. Bello. “Underwater Image Processing and 
Target Classification.” IN Proceedings of the Autonomous Vehicles in Mine 
Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 6-220 thru 6-229.  
DKL V 856 .A97 1995 GENERAL 
 
Djapic, Vladimir and Dula Nad. “Using Collaborative Autonomous Vehicles in 
Mine Countermeasures.” IN OCEANS'10 IEEE Sydney, May 24, 2010 - May 27, 
2010.  





Djapic, Vladimir, Đula Nađ, Gabriele Ferri, Edin Omerdic, Gerard Dooly, Dan 
Toal, and Zoran Vukić. "Novel Method for Underwater Navigation Aiding Using a 
Companion Underwater Robot as a Guiding Platforms [sic]." IN OCEANS-
Bergen, 2013 MTS/IEEE, 10-14 June 2013, Bergen, Norway, p. 1-10. IEEE, 
2013.  
IEEE XPLORE DATABASE 
 
Djapic, Vladimir, Jay Farrell, Paul Miller and Rich Arrieta. "AUV Controls in Hull 
Search Environments." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Dobeck, Gerald J. “Algorithm Fusion for Automated Sea Mine Detection and 
Classification.” IN OCEANS 2001, 5-8 November 2001. v. 1. Honolulu, HI: 
Marine Technology Society, 2001, p. 130-134. 
IEEE XPLORE DATABASE 
 
_______. “Algorithm Fusion for the Detection and Classification of Sea Mines in 
the Very Shallow Water Region Using Side-Scan Sonar Imagery.” IN Detection 
and Remediation Technologies for Mines and Minelike Targets V, 24-28 
April 2000, Orlando, FL. Proceedings of the SPIE v. 4038, p. 348-361, 2000. 
SPIE DIGITAL LIBRARY 
 
_______. "Fusing Sonar Images for Mine Detection and Classification." IN 
Detection and Remediation Technologies for Mines and Minelike Targets 
IV, 5-9 April 1999, Orlando, FL. Proceedings of the SPIE, v. 3710, p. 602-614, 
1999. 
SPIE DIGITAL LIBRARY 
 
_______. "Image Normalization using the Serpentine steed: Application to High-
resolution Sonar Imagery and Its Impact on Mine Detection and Classification." 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
X, 18 March – 1 April 2005, Orlando, FL. Proceedings of the SPIE, v. 5794, p. 
381-392, 2005.  
SPIE DIGITAL LIBRARY 
Dobeck, Gerald J, John C. Hyland and Le’Derick Smedley. “Automated 
Detection/Classification of Sea Mines in Sonar Imagery.” IN Detection and 
Remediation Technologies for Mines and Minelike Targets II: 21-24 April 
1997, Orlando, Florida, Proceedings of SPIE, v. 3079, 1997, p. 90-110. 





Dock, Matthew, Mark Fisher and Colin Cumming. “Novel Detection Apparatus for 
Locating Underwater Unexploded Ordnance.” IN Proceedings of the Fifth 
International Symposium on Technology and Mine Problem, April 22-25, 
2002, Monterey, CA: Naval Postgraduate School, April 2002. III.715 thru III.722. 
DKL V 856 .T42 2002 GENERAL 
 
Donohue, Hector. Mines, Mining and Mine Countermeasures. Bondi Junction, 
NSW (Australia): Australian Defence Industries Ltd., 1994. 107p.  
 
Dubberley, John. "Adaptation and Improvement of ASW Tactical Decision Aid 
Design to Mine Warfare Tactical Decision Aid." IN OCEANS 2003, 22-26 
September 2003, San Diego, CA. v. 4, p. 2133-2137. Piscataway, NJ: IEEE, 
2003.  
http://www.dtic.mil/docs/citations/ADA498977  
IEEE XPLORE DATABASE 
 
Dubey, Abinash C., C. Yuan, and Mahmood R. Azimi-Sadjadi. "Comparison of 
Two Different Wavelet-based Approaches for Target Detection in Active Sonar 
Data." IN Detection and Remediation Technologies for Mines and Minelike 
Targets II: 21-24 April 1997, Orlando, Florida, Proceedings of SPIE, v. 3079, 
1997, p. 225-230. 
SPIE DIGITAL LIBRARY 
Dubey, Abinash C., Robert L. Barnard, Colin J. Lowe, and John E. McFee. 
(eds.). Detection and Remediation Technologies for Mines and Minelike 
Targets: 9-12 April 1996, Orlando, Florida, USA. Bellingham, WA:SPIE, 1996. 
SPIE DIGITAL LIBRARY 
 
_______.  Detection and Remediation Technologies for Mines and Minelike 
Targets II: 21-24 April 1997, Orlando, Florida, USA. Bellingham, WA:SPIE, 
1997. 
SPIE DIGITAL LIBRARY 
 
_______.  Detection and Remediation Technologies for Mines and Minelike 
Targets III: 13-17 April 1998, Orlando, Florida, USA. Bellingham, WA:SPIE, 
1998. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Remediation Technologies for Mines and Minelike 
Targets IV: 5-9 April 1999, Orlando, Florida, USA. Bellingham, WA:SPIE, 
1999. 





Dubey, Abinash C., Robert L. Barnard, Colin J. Lowe, and John E. McFee. 
(eds.).  Detection and Remediation Technologies for Mines and Minelike 
Targets V: 24-28 April 2000, Orlando, Florida, USA. Bellingham, WA:SPIE, 
2000. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Remediation Technologies for Mines and Minelike 
Targets VI: 16-20 April 2001, Orlando, Florida, USA. Bellingham, WA:SPIE, 
2001. 
SPIE DIGITAL LIBRARY 
 
Dzieciuch, Iryna, Daniel Gebhardt, Chris Barngrover, and Keyur Parikh. "Non-
linear Convolutional Neural Network for Automatic Detection of Mine-Like 
Objects in Sonar Imagery." IN V., Longhini P., Palacios A. (eds) Proceedings of 
the 4th International Conference on Applications in Nonlinear Dynamics 
(ICAND 2016). ICAND 2016. Lecture Notes in Networks and Systems, v. 6. 
Springer, Cham pp. 309-314. Springer, Cham, 2016. 
 
Eadie, J. Marc, and R. D. Mace. "Autonomous Littoral Warfare Systems 
Evaluator-Engineering Simulation (ALWSE-ES)." IN OCEANS, 2001. MTS/IEEE 
Conference and Exhibition, 5-8 November 2001, Honolulu, HI, v. 1, p. 349-353. 
Washington, DC: Marine Technology Society, 2001.  
IEEE XPLORE DATABASE 
Eisler, G. Richard, Jeffrey L. Dohner, Brian J. Driessen and John Hurtado. 
“Cooperative Control of Vehicle Swarms for Acoustic Target Recognition by 
Measurement of Energy Flows.” IN Proceedings of the Fifth International 
Symposium on Technology and Mine Problem, April 22-25, 2002, Monterey, 
CA: Naval Postgraduate School, April 2002. III.672 thru III.675. 
DKL V 856 .T42 2002 GENERAL 
 
Ekhaus, Ira. “Reduced Wavenuber Synthetic Aperture for MCM Applications.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 2, p. 7-241 thru 7-252.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Elmore, Paul A. “Regional Mine Burial Prediction Using Monte Carlo and 
Deterministic Methods.” IN Proceedings of the Sixth International 
Symposium on Technology and the Mine Problem.  May 9-13, 2004. 
Monterey, CA: Naval Postgraduate School, [2004], p. 244-247.   





Elmore, Paul, Nathaniel Plant, Peter Fleischer. "Implementation of the Mine 
Burial Expert System for Scour Burial Predictions." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Elsey, G. H. “Anti-Mine Hovercraft: Has Their Time Come?” IN Jane's Naval 
Review, edited by John Moore, p. 107-13. London: Jane's Publishing, 1986.   
DKL VA40 .J32 1986 GENERAL 
 
Eustice, Ryan. "Real-Time Visually Augmented Navigation for Autonomous 
Search and Inspection of Ship Hulls and Port Facilities." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Falls, Jaye, Sarah E. Mouring, Ananth Sridharan, and Jean Loomis. "Measured 
and Predicted Response of a Submerged Towed Sonar Array to Maneuvering 
Input." IN OCEANS 2015 - MTS/IEEE, 19-22 October 2015, Washington, DC, 9 
p. Piscataway, NJ: IEEE, 2015. 
IEEE XPLORE DATABASE 
 
Farbrother, H. N., B. A. Stacey, and R. Sutton. "Fuzzy Self-Organising Control of 
a Remotely Operated Submersible." IN International Conference on Control 
'91, 25-28 March 1991, Edinburgh, UK, p. 499-504. London: IET, 1991. 
IEEE XPLORE DATABASE 
 
Ferguson, Brian G. and Ron J. Wyber. “Mapping the Acoustic Reflectivity of 
Underwater Objects Using Reconstructive Tomography.” IN OCEANS 2008 15-
18 September 2008, Quebec City, QC. 7 p. Piscataway, NJ: IEEE, 2008. 
IEEE XPLORE DATABASE 
 
Fernández, Manuel F., and Tom Aridgides. "Adaptive Subspace-based 
Background Normalizer for Sea Mine Classification." IN Detection and 
Remediation Technologies for Mines and Minelike Targets V, 24-28 April 
2000, Orlando, FL. Proceedings of the SPIE, v. 4038, p. 402-412, 2000. 
SPIE DIGITAL LIBRARY 
Fletcher, Barbara. “MCM Applications of a Virtual Environment-Based Training 
System for ROV Pilots.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
137 thru 7-144.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
 80 
Floyd, Robert W. and John E. Sigurdson. “Autonomous Detection and 
Classification of Bottom Objects with Multi-Aspect Sonar.” IN Proceedings of 
the Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-69 thru 7-84.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Foster, John, and Myla White. "Pattern Recognition Expert System for Mine 
Classification and Detection Sonar." IN SOUTHEASTCON '89 Proceedings, 9-
12 April 1989, Columbia, SC. v.1, p. 277-282. New York: IEEE, 1989. 
IEEE XPLORE DATABASE 
 
Freeman, D. K. "Remote Delivery of Unmanned Systems Technologies." IN 
OCEANS, 2005, 17-23 September 2005, Washington, DC, v. 1, p. 36-39. 
Piscataway, NJ: IEEE, 2005. 
IEEE XPLORE DATABASE 
Fuqing, Tian, Zhou Sheng, and Yang Peng. "Design of System for Ultrasonic 
Distance Measurement Instrument Based on Chaos Theory." IN International 
Congress on Image and Signal Processing (CISP 2008), Sanya, Hainan, May 
27-30, 2008, vol. 1.. Piscataway, NJ: IEEE, 2008, p.22-26.  
IEEE XPLORE DATABASE 
Fuller, Andrew, Diane Kosky. "Value for Command and Control with Tactical 
Decision Aid Automation." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Gallagher, Dennis G. "Diver-Based Rapid Response Capability for Maritime-Port 
Security Operations." IN OCEANS 2011, 19-22 September 2011, Waikoloa, HI, 
p. 1-10. Piscataway, NJ: IEEE, 2011. 
IEEE XPLORE DATABASE 
Gallagher, Frank. “The Magic Lantern (Adaptation) Program.” IN 55th AHS 
International Annual Forum, Montreal, Canada, May 25-27, 1999, 
Proceedings, v. 1, Alexandria, VA, American Helicopter Society, 1999, p. 868-
880.  
 
Gaunaurd, Guillermo C., and Hans C. Strifors. "Applications of time-frequency 
signature analysis to target identification." IN Wavelet applications VI, 6-8 April 
1999, Orlando, FL, Proceedings of the SPIE, v. 3723, p. 78-90, 1999. 




Gazagnaire, Julia. "Survey of Image Quality Metrics from the Perspective of 
Detection and Classification Performance." IN Detection and Sensing of Mines, 
Explosive Objects, and Obscured Targets XXII, 9-13 April 2017, Anaheim, 
CA. Proceedings of the SPIE, v. 10182, p. 1018202-1 thru 1018202-15.  
SPIE DIGITAL LIBRARY 
Gazagnaire, Julia, J. Tory Cobb, and Jason C. Isaacs. "Investigation of 
Measureable Parameters that Correlate with Automatic Target Recognition 
Performance in Synthetic Aperture Sonar." IN Detection and Sensing of Mines, 
Explosive Objects, and Obscured Targets XX, 20-23 April 2015, Baltimore, 
MD. Proceedings of the SPIE, v. 9454, p. 94541K-1 thru 94541K-15. 2015. 
SPIE DIGITAL LIBRARY 
 
Gendron, Marlin. "The Science and Art of Change Detection." IN Proceedings of 
the Ninth International Symposium on Technology and the Mine Problem.  
May 17-21, 2010. Monterey, CA: Naval Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Gibson, John, Andres Larraza, Jospeh Rice, Kevin Smith, and G. Xie. “A 
Consideration of the Impacts and Benefits of Implementing Full-Duplex 
Communications Links in an Underwater Acoustic Network.” IN Proceedings of 
the Fifth International Symposium on Technology and the Mine Problem.  
April 22-25, 2002. Monterey, CA: Naval Postgraduate School, [2002], III.705 thru 
III.714.   
DKL V 856 .T42 2002 GENERAL 
 
Giddings, Thomas E. and Joseph J. Shirron. "Performance Prediction for Electro-
Optical Mine Identification Systems." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Giger, Gary, Mahmut Kandemir, and John Dzielski. "A Graphical Mission 
Planning Tool for Use in Mine Counter Measure (MCM) Operations." IN 
OCEANS 2008, 15-18 September 2008, Quebec City, QC, Canada. p. 1-11. 
Piscataway, NJ: IEEE, 2008. 
IEEE XPLORE DATABASE 
 
Gillanders, Ross N., Iain A. Campbell, Fei Chen, Paulina O. Morawska, Ifor DW 
Samuel, and Graham A. Turnbull. "A Portable, Low-Cost System for Optical 
Explosive Detection Based on a CMOS Camera." IN 2016 4th International 
Conference on Photonics, Optics and Laser Technology (PHOTOPTICS), 
27-29 February 2016, Rome, Italy, p. 1-5. IEEE, 2016. 
IEEE XPLORE DATABASE 
 
 82 
Gleckler, Anthony, Andrew Griffis, Jeffrey Plath, David Sitter, Sara O’Brien, and 
Elisabeth Schibley. “Streak Tube Imaging Lidar for Electro-Optic Identification.” 
IN Proceedings of the Fourth International Symposium on Technology and 
the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate 
School, [2000], p. Pillar V 50-59. 
DKL V 856 .T42 2000 GENERAL 
 
Golda, E. Michael. “Development of a Conductively-Cooled Superconducting 
Magnet System for Mine Countermeasures.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-323 thru 7-324.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Green, Dale, and Truong Nguyen. "Remote Sensing and Acoustic Telemetry." 
IN MTS/IEEE OCEANS 2001, 5-8 November 2001, Honolulu, HI, v. 1, p. 264-
268. Piscataway, NJ: IEEE, 2001. 
IEEE XPLORE DATABASE 
 
Griffin, Sean, John Bradley, Maurice Thiele, Cuong Tran, Francis Grosz, and 
Michael D. Richardson. “An Improved Subsequent Burial Instrumented Mine.” IN 
OCEANS'02 MTS/IEEE, 29-31 October, 2002, Biloxi, MI. v. 1, p. 72-77. 
Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
 
Groen, Johannes, Enrique Coiras, Vladmir Djapic, W.L. J. Fox, David P. 
Williams, and M.A. Pinto. “Research on Future Autonomous Naval Mine 
Countermeasures Systems.” IN Proceedings of the Ninth International 
Symposium on Technology and the Mine Problem.  May 17-21, 2010. 
Monterey, CA: Naval Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Guillebeau, C.A. “Comparison of Swarming Vehicle Motion Patterns for Very 
Shallow Water/Surf Zone Minefield Clearance.” IN Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 10-3 thru 10-9.    
DKL V 856 .A97 1995 GENERAL 
 
Guo, Weiming, and William G. Szymczak. “Multi Resolution Neural Networks for 
Mine Detection in Side Scan Sonar Image Detection and Remediation 
Technologies for Mines and Mine Like Targets” In Detection and Remediation 
Technologies for Mines and Minelike Targets III, 13-17 April 1998, Orlando, 
FL. Proceedings of the SPIE, v. 3392, p. 297-306, 1998. 




Gupta, Ananya Sen, and Ivars Kirsteins. "Sonar Target Detection and 
Classification against Non-stationary Interference using Dynamic Time-
Frequency Localization." IN 2013 Asilomar Conference on Signals, Systems 
and Computers, 3-6 November 2013, Pacific Grove, CA, p. 940-944. 
Piscataway, NJ: IEEE, 2013. 
IEEE XPLORE DATABASE 
 
Guy, Jeremie, Kraig Sheetz, Steven Baker, and Thomas Muir. “Seismic Sonar: 
Beamforming in the Sand.” IN Proceedings of the Fourth International 
Symposium on Technology and the Mine Problem.  March 13-16, 2000. 
Monterey, CA: Naval Postgraduate School, [2000], p. Pillar V 100-107. 
DKL V 856 .T42 2000 GENERAL 
 
Guyonic, Stephane. "Experimental Results on Detection and Classification of 
Buried Objects." IN Signal Processing, Sensor Fusion, and Target 
Recognition X, 16-18 April 2001, Orlando, FL. Proceedings of SPIE, v. 4380, p. 
153-161.  
SPIE DIGITAL LIBRARY 
Haas, A. R., S. Ziegler, and P. P. Gruzinskas. "Analyzing Acoustic Imagery in 3-
D: A Case Study." IN OCEANS 2001, 5-8 November 2001, Honolulu, HI, v. 1, p. 
1941-1944.  
IEEE XPLORE DATABASE 
 
Haeger, Steve. “Operational Ocean Modeling Support for Mine Warfare in 
Operation Iraqi Freedom.” IN Proceedings of the Sixth International 
Symposium on Technology and the Mine Problem.  May 9-13, 2004. 
Monterey, CA: Naval Postgraduate School, [2004], p. 278-281.   
DKL V 856 .T42 2004 GENERAL 
 
Hagen, P.E., N.J. Storkersen, and K. VestgcArd. “HUGIN - Use of UUV 
Technology in Marine Applications.” IN OCEANS ’99 MTS/IEEE: Riding the 
Crest Into the 21st Century, 13-16 September 1999, Seattle, WA, v. 2. 
[Piscataway, N.J.?]: Oceans '99 MTS/IEEE Conference Committee, c1999, p. 
967-972. 
IEEE XPLORE DATABASE 
 
Hansel, Celeste Z. “History and Evolution of Minehunting Technology.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia. 18-21 November, 1996.    





Hargrove, John T., and Eric Louchard. "Performance Analysis of a Multispectral 
System for Mine Detection in the Littoral Zone." IN Detection and Remediation 
Technologies for Mines and Minelike Targets IX, 12-16 April 2004, Orlando, 
FL. Proceedings of the SPIE, v. 5415, p. 1408-1419, 2004. 
SPIE DIGITAL LIBRARY 
Harmon, Russell S., J. Thomas Broach and John H. Holloway, Jr. (eds). 
Detection and Remediation Technologies for Mines and Minelike Targets 
VIII: 21-25 April, 2003, Orlando, Florida, USA. Bellingham, WA: SPIE, c2003. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Remediation Technologies for Mines and Minelike 
Targets IX: 12-16 April, 2004, Orlando, Florida, USA. Bellingham, WA: SPIE, 
c2004. 
SPIE DIGITAL LIBRARY 
 
_______.  Detection and Remediation Technologies for Mines and Minelike 
Targets X: 28 March-1 April, 2005, Orlando, Florida, USA. Bellingham, WA: 
SPIE, c2005. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Remediation Technologies for Mines and Minelike 
Targets XII: 11-12 April, 2007, Orlando, Florida, USA. Bellingham, WA: SPIE, 
c2007. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Sensing of Mines, Explosive Objects, and 
Obscured Targets XIII: 17-20 March 2008, Orlando, Florida, USA. Bellingham, 
WA: SPIE, c2008. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Sensing of Mines, Explosive Objects, and 
Obscured Targets XIV: 13-17 April 2009, Orlando, Florida, USA. Bellingham, 
WA: SPIE, c2009. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Sensing of Mines, Explosive Objects, and 
Obscured Targets XV: 5-9 April 2010, Orlando, Florida, USA. Bellingham, 
WA: SPIE, c2010. 
SPIE DIGITAL LIBRARY 
 
_______. Detection and Sensing of Mines, Explosive Objects, and 
Obscured Targets XVI: 25-29 April 2011, Orlando, Florida, USA. Bellingham, 
WA: SPIE, c2011. 
SPIE DIGITAL LIBRARY 
 
 85 
Harper, Ross, Matthew L. Dock, Edward T. Knobbe. "Real Time Chemical 
Detection of Underwater Munitions and Unexploded Ordnance." IN Proceedings 
of the Eighth International Symposium on Technology and the Mine 
Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Harris, Mike, Will Avera, Chad Steed, John Sample, L. Dale Bibee, Dave 
Morgerson, Jim Hammack, and Mark Null. "AQS-20 Through-the-Sensor (TTS) 
Performance Assessment." IN OCEANS, 2005, 17-23 September 2005, 
Washington, DC, v. 1, p. 460-465. Piscataway, NJ: IEEE, 2005. 
IEEE XPLORE DATABASE 
Harris, Michael M., William E. Avera, Leonard D. Bibee and J. Mark Null. 
“Environmental Data Collection from the AQS-20Airborne Minehunting Sonar.” IN 
Proceedings of the Fifth International Symposium on Technology and the 
Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate School, 
[2002], III.292 thru III.306.   
DKL V 856 .T42 2002 GENERAL 
 
Healey, Anthony J. "Application of Formation Control for Multi-Vehicle Robotic 
Minesweeping." IN Proceedings of the 40th IEEE Conference on Decision 
and Control, 2001.  v. 2, p. 1497-1502. Piscataway, NJ: IEEE, 2001. 
http://hdl.handle.net/10945/37143  
IEEE XPLORE DATABASE 
 
Healey, Anthony J., David B. Marco, Robert B. McGhee, Donald P. Brutzman, 
and Roberto Crisit. “Evaluation of the NPS PHOENIX Autonomous Underwater 
Vehicle Hybrid Control System.” IN Proceedings of the Autonomous Vehicles 
in Mine Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 9-32 thru 9-41.    
http://hdl.handle.net/10945/44823  
DKL V 856 .A97 1995 GENERAL 
 
Hendrickson, Dan. “Clandestine Reconnaissance in Very Shallow Water with a 
Mine Reconnaissance Underwater Vehicle.” IN Proceedings of the Technology 
and the Mine Problem Symposium: Second in the Series of Sesquiannual 
Symposia.  18-21 November, 1996. Monterey, CA: Naval Postgraduate School, 
1996, v. 2, p. 7-145 thru 7-182.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Herr, Frank L., Dennis Ryan and J.M. McDonald. “Littoral Remote Sensing.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 2, p. 10-45 thru 10-46.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
 86 
Hester, Samuel. “Laser-Based Detection of Buried Mines.” IN Proceedings of 
the Fifth International Symposium on Technology and the Mine Problem.  
April 22-25, 2002. Monterey, CA: Naval Postgraduate School, [2002], III.426 thru 
III.429.   
DKL V 856 .T42 2002 GENERAL 
 
Hetet. Alain, L. Pigois, A. Salaun, I.N. Goh, C.K. Lim, and C.S. Chia. “Buried 
Mines Detection and Classification with Low Frequency SAS: Two Experiments 
Using Rail Facilities in Very Shallow Water.” IN Proceedings of the Fifth 
International Symposium on Technology and Mine Problem, April 22-25, 
2002, Monterey, CA: Naval Postgraduate School, April 2002. III.503 thru III.507. 
DKL V 856 .T42 2002 GENERAL 
 
Hiscock, Dennis R. “The Underwater Influence Fields of Target Ships: Some 
Mine Sensor System Considerations and the Strengths and Weaknesses of 
Influence Mine Sweeping.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
3 thru 7-14.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Holland, K. Todd, David Lalejini. "Littoral and Riverine Environmental 
Reconnaissance using Small Unmanned Aerial Systems (SUAS)." IN 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].   
DKL V 856 .T42 2008 MEDIA ROOM  
 
Hoelscher-Hoebing, U., and D. Kraus. “Unsupervised Image Segmentation and 
Image Fusion for Multi-Beam/Multi-Aspect Side Scan Sonar Images.” IN 
OCEANS '98, 28 September-1 October 1998, Nice, France, v. 1, pp. 571-576. 
IEEE, 1998. 
IEEE XPLORE DATABASE 
 
Holloway Jr, John H., Ned H. Witherspoon, Richard E. Miller, Kenn S. Davis, 
Harold R. Suiter, and Russell J. Hilton. "Navy/Marine Corps Innovative Science 
and Technology Developments for Future Enhanced Mine Detection 
Capabilities." IN Detection and Remediation Technologies for Mines and 
Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the SPIE v. 
4038, p. 1280-1291, 2000. 




Holmes, V. Todd, Arthur C. Kenton, Russell J. Hilton, Ned H. Witherspoon, and 
John H. Holloway. "COBRA ATD Minefield Detection Model Initial Performance 
Analysis." IN Detection and Remediation Technologies for Mines and 
Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the SPIE v. 
4038, p. 1214-1224, 2000. 
SPIE DIGITAL LIBRARY 
Horne, Charles F. “Pulse Power: 21st Century Platform Defense of Mines and 
Torpedoes.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 8-53 
thru 8-56.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Horwitz, Adrian, Gordon Graham, and Ronald Kuwahara. "The Canadian 
Maritime Coastal Defence Vessel (MCDV) and the Integrated Survey and 
Inspection System." IN OCEANS '93. 18-21 October 1993, Victoria, BC, Canada, 
p. II458-II462. New York, NY: IEEE, 1993.  
IEEE XPLORE DATABASE 
Hou, Weilin, Alan D. Weidemann, Deric J. Gray. "Scattering Model Based 
Underwater Image Restoration for MIW Applications." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Hou, Weilin (Will), Bob Arnone, Michael Carnes, Derek Durrage, Alan 
Weidemann, Sherwin Ladner, Casey Brandon, Ken Grembowicz, Danielle 
Bryant, and Kevin Mahoney. "Glider Optics and TODS Components in 
Supporting NIW Applications." IN Proceedings of the Ninth International 
Symposium on Technology and the Mine Problem.  May 17-21, 2010. 
Monterey, CA: Naval Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Hou, Weilin, Andrey Kanaev, and Sarah Woods. “Assessing EO Image 
Degradation from Underwater Optical Turbulence in Natural Waters.” Electro-
Optical and Infrared Systems: Technology and Applications VIII, 21-22 
September 2011, Prague. edited by David A. Huckridge, Reinhard R. Ebert, 
Proceedings of the SPIE, v. 8185, 81850D-1 thru 81850D-8 2011  
http://www.dtic.mil/docs/citations/ADA556096 





Hou, Weilin, Sarah Woods, Wesley Goode, Ewa Jarosz, and Alan Weidemann.  
“Impacts of Optical Turbulence on Underwater Imaging.” IN Ocean Sensing and 
Monitoring III, 25-29 April 2011, Orlando, FL. Proceedings of the SPIE, v. 8030, 
p. 803009-1 thru 803009-7, 2011.   
http://www.dtic.mil/docs/citations/ADA555810  
SPIE DIGITAL LIBRARY 
 
Houston, K.M. and K.R. Engebretson. “The Intelligent Sonobouy System: A 
Concept for Mapping of Target Fields.” IN Proceedings of the Autonomous 
Vehicles in Mine Countermeasures Symposium.  4-7 April 1995. Monterey, 
CA: Naval Postgraduate School, [1995], p. 6-129 thru 6-138.  
DKL V 856 .A97 1995 GENERAL 
 
Howard, Michael Dean. “Integrated Anti-Amphibious Assault (IA3) and Mine 
Countermeasures.” IN Proceedings of the Third International Symposium on 
Technology and the Mine Problem…to Change the World.  April 6-9, 1998. 
Monterey, CA: Naval Postgraduate School, [1998], Pillar I 36 thru 43. 
DKL V 856 .T42 1998 GENERAL 
 
Howarth, Thomas R. "Broadband Acoustic Projector for Low-Frequency 
Synthetic Aperture Sonar Application." IN Detection and Remediation 
Technologies for Mines and Minelike Targets III, 13-17 April 1998, Orlando, 
FL. Proceedings of the SPIE, v. 3392, p.193-202., 1998. 
http://www.dtic.mil/docs/citations/ADA459096 
SPIE DIGITAL LIBRARY 
 
Howell, Hank H.G., Robert H. Bourke, James H. Wilson, J. Mark Null, and 
Josette Fabre. “Inferring Bottom Acoustic Properties from AN/SQQ-32 Sonar 
Revereration Data in Order to Reduce False Targets in Bottom/Buried Mine 
Detection.” IN Proceedings of the Fifth International Symposium on 
Technology and the Mine Problem.  April 22-25, 2002. Monterey, CA: Naval 
Postgraduate School, [2002], III.539 thru III.547.   
DKL V 856 .T42 2002 GENERAL 
 
Hower, S. Parks. “Mobile Detection Assessment Response System (MDARS) 
Application to Mine Countermeasures.” IN Proceedings of the Autonomous 
Vehicles in Mine Countermeasures Symposium.  4-7 April 1995. Monterey, 
CA: Naval Postgraduate School, [1995], p. 8-66 thru 8-74.  
DKL V 856 .A97 1995 GENERAL 
 
Hughes, T.G. “Power Sources for Undersea Autonomous Vehicles.” IN 
Proceedings of the Autonomous Vehicles in Mine Countermeasures 
Symposium.  4-7 April 1995. Monterey, CA: Naval Postgraduate School, [1995], 
p. 5-15 thru 5-38.  
DKL V 856 .A97 1995 GENERAL 
 89 
 
Hyland, John C., Cheryl M. Smith, and Jason R. Stack. "Multi-Sensor Area 
Coverage Analysis for Aspect-Dependent Targets." IN 2009 IEEE Workshop on 
Computational Intelligence in Vehicles and Vehicular Systems CIVVS'09, 30 
March – 2 April 2009, Nashville, TN, p. 37-42. Piscataway, NJ: IEEE, 2009. 
IEEE XPLORE DATABASE 
Impagliazzo, John, Michael Medeiros, and Steven Kay. "Imaging with a 2 MHz 
Sparse Broadband Planar Array." IN OCEANS 2001, 5-8 November 2001, 
Honolulu, HI, v. 1, p 22-25. 
IEEE XPLORE DATABASE 
International Symposium on Mine Warfare Vessels and Systems, 1984. Mine 
Warfare Vessels and Systems. London: Royal Institute of Naval Architects, 
1984.  
 
International Symposium on Mine Warfare Vessels and Systems, 1989. Warship 
'89: International Conference on Mine Warfare Vessels and Systems 2. 
London: Royal Institute of Naval Architects, 1989.   
 
Isaacs, Jason C. "Sonar Automatic Target Recognition for Underwater UXO 
Remediation." IN 2015 IEEE Conference on Computer Vision and Pattern 





IEEE XPLORE DATABASE 
 
Jespersen, Karl, Helge BD Sorensen, Benoit Zerr, Bjarne Stage, and Bent 
Haugsted. "Sonar Image Enhancements for Improved Detection of Sea Mines." 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
IV, 5-9 April 1999, Orlando, FL. Proceedings of the SPIE, v. 3710, p. 552-559, 
1999. 
SPIE DIGITAL LIBRARY 
Johnson, Bruce M., and A. Pedersen. "Acoustical Imaging with Compact Sensors 
for Mine Countermeasures Applications." IN OCEANS 2001, 5-8 November 
2001, Honolulu, HI, v. 1, p 1-5. 






Kaess, Michael, Hordur Johannsson, Brendan Englot, Franz Hover, and John 
Leonard. “Towards Autonomous Ship Hull Inspection using the Bluefin HAUV.” 
IN Proceedings of the Ninth International Symposium on Technology and 
the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval Postgraduate 
School, [2010].   
http://hdl.handle.net/1721.1/64472 
DKL V 856 .T42 2010 MEDIA RM 
 
Kamgar-Parsi, B. and B. Johnson. “Reconstruction and Visualization of 
Underwater Objects from High-Resolution Acoustic Lens Data.” IN Proceedings 
of the Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 
April 1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-201 thru 6-
219.  
DKL V 856 .A97 1995 GENERAL 
 
Kanaev, Andrey V. "Multi-frame Restoration of Turbulence Degraded Underwater 
Images." IN Optics in Atmospheric Propagation and Adaptive Systems XV, 
25 September 2012, Edinburgh, UK. SPIE Remote Sensing, v. 8535, p. 85350N-
85350N. 2012.  
SPIE DIGITAL LIBRARY 
Kanaev, A. V., W. Hou, and S. Woods. "Multi-frame Underwater Image 
Restoration." IN Electro-Optical and Infrared Systems: Technology and 
Applications VIII, 21-22 September 2011, Prague, Czech Republic. 
Proceedings of the SPIE, v. 8185, p. 818500 thru 818580. 2011.  
SPIE DIGITAL LIBRARY 
Karaski, Vladimir, Gennady Agapov, George Kurlijandtsev, Vladimir Tsikhon, 
Vladimir Malginov, Anatoly Rusinov, Valentine Matokhin and Michael Sidorov. 
“The First Mine Countermeasure Devices with Superconducting Magnets.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 2, p. 7-183 thru 7-190.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Keeler, R. Norris. “Electro-Optics (Infra Red, Lidar) Sensors.” IN Proceedings of 
the Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-14 thru 6-29.  
DKL V 856 .A97 1995 GENERAL 
 
Keeler, R. Norris. “The Use of Ocean Optical Data to Predict the Performance of 
Mine Detecting Ocean Lidar Systems.” IN Proceedings of the Technology and 
the Mine Problem Symposium: Second in the Series of Sesquiannual 
Symposia.  18-21 November, 1996. Monterey, CA: Naval Postgraduate School, 
1996, v. 2, p. 9-49 thru 9-78.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 91 
 
Kenton, Arthur C., Duane M. Geci, Kristofer J. Ray, Clayton M. Thomas, John W. 
Salisbury, John C. Mars, James K. Crowley, Ned H. Witherspoon, and John H. 
Holloway Jr. "Littoral Assessment of Mine Burial Signatures (LAMBS)-Buried 
Land Mine/Background Spectral Signature Analyses." IN Detection and 
Remediation Technologies for Mines and Minelike Targets IX, 12-16 April, 
2004, Orlando, FL. Proceedings of the SPIE, vol. 5415, p. 608-619. 2004 
SPIE DIGITAL LIBRARY 
 
Kesner, J.W. “Acoustic Time Series Simulator (ATSS) Synthetic Environment 
Applied to Mine Warfare.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
191 thru 7-198.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Kestel, Lisa L. “An Approach to Estimate Mission Benefits of Synthetic Aperture 
Sonar in Minehunting.” IN Proceedings of the Fifth International Symposium 
on Technology and Mine Problem, April 22-25, 2002, Monterey, CA: Naval 
Postgraduate School, April 2002. 15p. 
DKL V 856 .T42 2002 GENERAL 
 
Key, William. "Port Security Against UIEDs." IN Proceedings of the Eighth 
International Symposium on Technology and the Mine Problem.  May 5-8, 
2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Key, William H., Jr. "Long Range Very Shallow Water, Acoustic Positioning for 
the Common Neutralizer." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Khaledi, Siamak, Hari Mann, James Perkovich and Samar Zayed. “Design of an 
Underwater Mine Detection System.” IN IEEE Conference on Systems and 
Information Engineering Design Symposium (SIEDS), Charlottesville, VA. 
April 25, 2014, p. 78-83.  
IEEE XPLORE DATABASE 
 
Kil, David H., and Brian Gregory. "Development of a Web-Centric Virtual 
Prototyping Environment for Shallow-Water Mine Countermeasures using the 
Internet Paradigm." IN Detection and Remediation Technologies for Mines 
and Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the 
SPIE, v. 4038, p. 373-383, 2000.  
SPIE DIGITAL LIBRARY 
 92 
Kiselstein, Ary. "Integrated Employment of Unmanned Surface Vehicles (USV) 
and Unmanned Aerial Vehicles (UAV) in a Common Operational Environment." 
IN Proceedings of the Ninth International Symposium on Technology and 
the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval Postgraduate 
School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Klein, Matthew A., Alexander S. Boxerbaum, Roger D. Quinn, Richard Harkins, 
and Ravi Vaidyanathan. "SeaDog: A Rugged Mobile Robot for Surf-zone 
Applications." IN 4th IEEE RAS & EMBS International Conference on 
Biomedical Robotics and Biomechatronics (BioRob 2012), Piscataway, NJ: 
IEEE, 2012, p. 1335-1340. 
IEEE XPLORE DATABASE 
 
Kotari, Vikas, and K. C. Chang. "Fusion and Gaussian Mixture Based Classifiers 
for SONAR Data." IN Signal Processing, Sensor Fusion, and Target 
Recognition XX, 25-27 April 2011, Orlando, FL. Proceedings of the SPIE, v. 
8050, p. 80500U-1 thru 80500U-9, 2011.  
SPIE DIGITAL LIBRARY 
Kragelund, Sean, Claire Walton, and Isaac Kaminer. "Sensor-based Motion 
Planning for Autonomous Vehicle Teams." IN OCEANS 2016 MTS/IEEE 
Monterey, Piscataway, NJ: IEEE, 2016, p. 1-8.  
http://hdl.handle.net/10945/51941  
IEEE XPLORE DATABASE 
Kuhner, Joseph T., Roger W. Meredith, and Casey C. Taylor. "Automated 
Contact Calling Visual Aid Using Sequential Mathematical Processes: Using 
Textural Analysis for Mine-like Contact Detection." IN Oceans, 2012, 
Piscataway, NJ: IEEE, 2012, p. 1-5. 
IEEE XPLORE DATABASE 
Kumar, Sankaran, D. C. Skvoretz, C. R. Moeller, M. J. Ebbert, A. R. Perry, R. K. 
Ostrom, A. Tzouris et al. "Magnetic Gradiometer for Underwater Detection 
Applications." IN Sensors, and Command, Control, Communications, and 
Intelligence (C3I) Technologies for Homeland Security and Homeland 
Defense V, 17 April 2006, Orlando, FL. Proceedings of the SPIE, v. 6201, p. 
62011H-1 thru 62011H-5, 2006. 
SPIE DIGITAL LIBRARY 
Kumar, Sankaran, D. C. Skvoretz, C. R. Moeller, M. J. Ebbert, A. R. Perry, R. K. 
Ostrom, A. Tzouris, S. L. Bennett, and P. A. Czipott. “Real-Time Tracking 
Gradiometer for Use in an Autonomous Underwater Vehicle for Buried 
Minehunting.” IN OCEANS 2005, Proceedings of MTS/IEEE.” Washington, DC, 
September 17-23, 2005. p. 2108-2111. 
IEEE XPLORE DATABASE 
 93 
 
Kumar, Sankaran, G. Sulzberger, J. Bono, D. Skvoretz, G. I. Allen, T. R. Clem, 
M. Ebbert, S. L. Bennett, R. K. Ostrom, and A. Tzouris. "Underwater Magnetic 
Gradiometer for Magnetic Anomaly Detection, Localization, and Tracking." IN 
Detection and Remediation Technologies for Mines and Minelike Targets 
XII, 9 April 2007, Orlando, FL. Proceedings of the SPIE, v. 6553, p. 65530O-1 
thru 65530O-5, 2007. 
SPIE DIGITAL LIBRARY 
 
Kumar, Sankaran, A. R. Perry, C. R. Moeller, D. C. Skvoretz, M. J. Ebbert, R. K. 
Ostrom, S. L. Bennett, and P. V. Czipott. “Real-Time Tracking Magnetic 
Gradiometer for Underwater Mine Detection.” IN OCEANS ‘04, 9-12 November 
2004. v. 2. Kobe, Japan: Marine Technology Society, 2004, p. 874-878. 
IEEE XPLORE DATABASE 
 
Kushina, Mark, Geoff Heberle, Mike Hope, David Hall, Mike Bethel, and Lonnie 
Calmes. "ALMDS Laser System." IN Solid State Lasers XII, 28-30 January 
2003, San Jose, CA, Proceedings of the SPIE, v. 4968, p. 163-168. 2003.  
SPIE DIGITAL LIBRARY 
Ladner, S. D., R. Arnone, J. Jolliff, B. Casey, and K. Matulewski. "Forecasting the 
Ocean Optical Environment in Support of Navy Mine Warfare Operations." IN 
Ocean Sensing and Monitoring IV, 24-26 April 2012, Baltimore, MD. 
Proceedings of the SPIE, v. 8372, p. 83720Z-1 thru 83720Z-10, 2012. 
SPIE DIGITAL LIBRARY 
Lange, Holger, and Luc M. Vincent. "Advanced Gray-Scale Morphological Filters 
for the Detection of Sea Mines in Side-Scan Sonar Imagery." IN Detection and 
Remediation Technologies for Mines and Minelike Targets V, 24-28 April 
2000, Orlando, FL. Proceedings of the SPIE, v. 4038, p. 362-372, 2000.  
SPIE DIGITAL LIBRARY 
Langebrake, Lawrence. "A Precision 3D Imaging and Mapping System for 
Autonomous Underwater Vehicles." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Langner, F., Christian Knauer, Wolfgang Jans and A. Ebert. “Side Scan Sonar 
Image Resolution and Automatic Object Detection, Classification and 
Identification.” IN OCEANS 2009 - Europe, Bremen, May 11-14, 2009.  





Larkin, Michael J. "Classification of Sonar Signals using Bayesian Networks." IN 
Conference Record of the Thirty-First Asilomar Conference on Signals, 
Systems and Computers, 2-5 November 1997, Pacific Grove, CA. v. 1, p. 855-
858. Los Alamitos, CA: IEEE, 1997. 
IEEE XPLORE DATABASE 
 
Larkin, Michael J. "Optimal Feature Extraction Techniques to Improve 
Classification Performance, with Application to Sonar Signals." IN Neural 
Networks for Signal Processing VII. Proceedings of the 1997 IEEE 
Workshop, Amelia Island, FL, 24-26 September 1997, p. 64-71. IEEE, 1997.  
IEEE XPLORE DATABASE 
 
Lathrop, John, Robin Snider, Willard Becraft, David Doll, and Frank Cianciotto. 
“UAV and Lidar Mine Detection in the Surf Zone: Operational Considerations.” IN 
Proceedings of the Third International Symposium on Technology and the 
Mine Problem…to Change the World.  April 6-9, 1998. Monterey, CA: Naval 
Postgraduate School, [1998], Pillar I 91 thru 100. 
DKL V 856 .T42 1998 GENERAL 
 
Lawrence, Dale A., Renjeng Su and Noureddine Kermiche. “Identification of 
Underwater Mines via Surface Acoustic Signature.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-47 thru 7-52.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
LeBouvier, Rand D. "A Consortium Approach to Domestic Mine 
Countermeasures." IN Proceedings of the Eighth International Symposium 
on Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Leederkerken, Jacques C., John J. Leonard, Michael C. Bosse, and Arjuna 
Balasuriya. “Real-Time Obstacle Avoidance and Mapping for AUVs Operating in 
Complex Environments.” IN Proceedings of the Seventh International 
Symposium on Technology and the Mine Problem: IED and Port Security.  
May 2-4, 2006. Monterey, CA: Naval Postgraduate School, [2006], p. A35-A43. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Lehmann, B., S. K. Ramanandan, K. Siantidis, and D. Kraus. "Extended Active 
Contours Approach for Mine Detection in Synthetic Aperture Sonar Images." IN 
Proceedings of the 2011 International Symposium on Ocean Electronics 
(SYMPOL 2011), Piscataway, NJ: IEEE, 2011, p. 73-78. 
IEEE XPLORE DATABASE 
 
 95 
Lehr, Mark E. and Keh-Shin Sii. “Automated Mine Identification Using Wavelet 
Analyzing Functions.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
199 thru 7-208.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Leier, Stefan, Abdelhak M. Zoubir, and Johannes Groen. "Sequential Focus 
Evaluation of Synthetic Aperture Sonar Images." IN 2013 IEEE International 
Conference on Acoustics, Speech and Signal Processing (ICASSP), 26-31 
May 2013, Vancouver, BC, p. 5969-5973. Piscataway, NJ: IEEE, 2013. 
IEEE XPLORE DATABASE 
Levine, Ed, Don Connors, Rick Shell, Ted Gagliardi, and Bob Hanson. “Mapping 
Shallow Water Variability With an Autonomous Underwater Vehicle.” IN 
Proceedings of the Autonomous Vehicles in Mine Countermeasures 
Symposium.  4-7 April 1995. Monterey, CA: Naval Postgraduate School, [1995], 
p. 4-3 thru 4-9.  
DKL V 856 .A97 1995 GENERAL 
 
Li, Donghui, Mahmood R. Azimi-Sadjadi, Arta A. Jamshidi, and Gerald J. 
Dobeck. "Comparison of Confidence Level of Different Classification Paradigms 
for Underwater Target Discrimination." IN Detection and Remediation 
Technologies for Mines and Minelike Targets VI, 16-20 April, 2001. Orlando, 
FL. Proceedings of the SPIE, v. 4394, p. 1161-1173, 2001. 
SPIE DIGITAL LIBRARY 
Li, Tingting, Xiukun Li, and Zhi Xia. “Classification of Underwater m\Mines by 
Means of the FRFT and SVM.” IN 2010 IEEE International Conference on 
Information and Automation, ICIA 2010, p. 1824-1829 
IEEE XPLORE DATABASE 
 
Lim, Raymond. “Sonar Detection of Targets Buried Under Seafloor Ripple at 
Extended Ranges.” IN Proceedings of the Sixth International Symposium on 
Technology and the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval 
Postgraduate School, [2004], p. 305-317.   
DKL V 856 .T42 2004 GENERAL 
 
Linck, J.E., J.J. Holmes,  and J.C. Gardner. “Magnetic Field Measurements of 
Limpet Mines Attached to a Ship's Steel Hull.” IN OCEANS 2005, Proceedings 
of MTS/IEEE, Washington, DC, September 17-23, 2005. p. 601-606. 





Lingsch, Stephen C. and William C. Lingsch. “Using a Minehunting Sonar for 
Real-Time Environmental Characterization.” IN OCEANS ’99 MTS/IEEE: Riding 
the Crest Into the 21st Century, 13-16 September 1999 v. 3. Seattle, WA. 
[Piscataway, N.J.?]: Oceans '99 MTS/IEEE Conference Committee, c1999, p. 
1181-1187. 
IEEE XPLORE DATABASE 
 
Littlejohn, William C. "Motion Model Development for Very Shallow Water/Surf 
Zone Crawler." IN OCEANS 2001, 5-8 November 2001, Honolulu, HI, v. 1, p 143-
148. 
IEEE XPLORE DATABASE 
 
Liu, Zhong, Xiaodong Tian, and Dechao Zhou. "Man-made Object Detection 
Algorithm of Sonar Image Based on Texture Analysis." IN 2006 8th International 
Conference on Signal Processing, 16-20 November 2006, Beijing, China, v. 4. 
Piscataway, NJ: IEEE, 2006.  
IEEE XPLORE DATABASE 
 
Lloyd, Jack. "Considerations for Describing the Optical Environment of the Surf 
Zone." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Lloyd, Jack M., and Lisa H. Tubridy. "Notional US Navy Ocean Optical 
Environmental Measurement Requirements." In Ocean Optics: Remote 
Sensing and Underwater Imaging, 29 July 2001, San Diego, CA. Proceedings 
of the SPIE, v. 4488, p. 8-12, 2002. 
SPIE DIGITAL LIBRARY 
 
Lloyd Jr, Jack M., Brett Cordes, Iris C. Paustian, Andrew J. Nevis, Douglas K. 
Freeman, and Dawn Tout. "Imaging in Mine Warfare: Effects Which Should be 
Considered." IN Detection and Remediation Technologies for Mines and 
Minelike Targets, Orlando, FL, April 9, 1996. Proceedings of the SPIE, v. 2765, 
p. 466-475, 1996. 
SPIE DIGITAL LIBRARY 
Lohrenz, Maura C., and Marlin L. Gendron. "Development of an Automated 
Roughness Estimation Algorithm for Sidescan Imagery." IN OCEANS 2007-
Europe, 18-21 June 2007, Aberdeen, UK, p. 1-4. Piscataway, NJ: IEEE, 2007. 
http://www.dtic.mil/docs/citations/ADA493199  
IEEE XPLORE DATABASE 
 
 97 
Lohrenz, Maura, C. Melissa, R. Beck and Marlin L Gendron. "Human Factors 
Analysis of Change Detection Tasks for Mine Warfare." IN Proceedings of the 
Ninth International Symposium on Technology and the Mine Problem.  May 
17-21, 2010. Monterey, CA: Naval Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
Lopes, J. L., C. L. Nesbitt, R. Lim, D. Tang, K. L. Williams, and E. I. Thorsos. 
"Shallow Grazing Angle Sonar Detection of Targets Buried under a Rippled Sand 
Interface." IN OCEANS '02 MTS/IEEE, 29-31 October 2002, Biloxi, MI, v. 1, p. 
461-467. Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
Loui, Steven and Terry Schmidt. “SLICE: A Stable Reconfigurable Platform, a 
New MCM Opportunity.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
113 thru 7-122.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Lynn, Dana. "Sea Trial Evaluation of the Hull Search ROV for Aircraft Carrier 
Force Protection." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Mahoney, Kevin L., R. Arnone, Peter Flynn, Brandon Casey, and Sherwin 
Ladner. "Ocean Optical Forecasting in Support of MCM Operations." IN 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Mahoney, Kevin L., Ken Grembowicz, Bruce Bricker, Steve Crossland, Danielle 
Bryant, Marc Torres, and Tom Giddings. “RIMPAC 08: Naval Oceanographic 
Office Glider Operations.” IN Ocean Sensing and Monitoring, April 13, 2009 - 
April 14, 2009. Proceedings of SPIE, v. 7317, 2009.  
SPIE DIGITAL LIBRARY  
 
Mahoney, Kevin L., Oscar Schofield, John Kerfoot, Tom Giddings, Joe Shirron, 
and Mike Twardowski. "Laser Line Scan Performance Prediction." IN Optical 
Modeling and Performance Predictions III, 29-30 August 2007, San Diego, 
CA. Proceedings of the SPIE, v. 6675, p. 66750N-1 thru 66750N-10, 2007.  
SPIE DIGITAL LIBRARY 
 
 98 
Martins, R., J. B. De Sousa, C. Carvalho Afonso, and M. L. Incze. "REP10 AUV: 
Shallow Water Operations with Heterogeneous Autonomous Vehicles." IN 
OCEANS, 2011 IEEE-Spain, 6-9 June 2011, Santander, Spain, p. 1-6. 
Piscataway, NJ: IEEE, 2011. 
IEEE XPLORE DATABASE 
Maslowski, Andrzej, M. Kacprzk, A. Kaczmarczyk. “E-Training of Operators of 
Port and River Infrastructure Countermine Surveillance Systems.” IN 
Proceedings of the Ninth International Symposium on Technology and the 
Mine Problem.  May 17-21, 2010. Monterey, CA: Naval Postgraduate School, 
[2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Matthews, Anthony D., and Victor B. Johnson. "Radar Acoustic Hybrid (RAH) 
Experiment." IN Detection and Remediation Technologies for Mines and 
Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the SPIE, v. 
4038, p. 431-437, 2000. 
SPIE DIGITAL LIBRARY 
 
Maussang, Frédéric, Jocelyn Chanussot, and Alain Hétet. "Higher Order 
Statistics for the Detection of Underwater Mines in SAS Imagery." IN 
Proceedings 7th European Conference on Underwater Acoustics, ECUA, 5-




McCarthy, Elena. “Acoustic Characterization of Seagrasses and Their Effects on 
Mine-Hunting Sonars.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
209 thru 7-214.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
McCarthy, Elena M., and Bruce Sabol. “Acoustic Characterization of Submerged 
Aquatic Vegetation: Military and Environmental Monitoring Applications.” IN 
OCEANS 2000 MTS/IEEE: Where Marine Science and Technology Meet, 11-
14 September 2000, Providence, RI, v. 3. [Piscataway, N.J.?]: Oceans 2000 
MTS/IEEE Conference Committee, c2000, p. 1957-1961. 
IEEE XPLORE DATABASE  
 
McConvey, W., and C. Michaels. "YCH-60 Airborne Mine Countermeasures 
Proof of Concept Demonstration." IN 2001 IEEE Aerospace Conference 
Proceedings, 10-17 March 2001, Big Sky, MT, v. 5, p. 2639-2648. Piscataway, 
NJ: IEEE, 2001. 
IEEE XPLORE DATABASE 
 99 
 
McCubbin, Christopher B., Christine D. Piatko, Adam V. Peterson, Creighton R. 
Donnald, and David Cohen. "Cooperative Organic Mine Avoidance Path 
Planning." IN Detection and Remediation Technologies for Mines and 
Minelike Targets X, 28 March 2005, Orlando, FL. Proceedings of the SPIE, v. 
5794, p. 1310-1317. International Society for Optics and Photonics, 2005.  
SPIE DIGITAL LIBRARY 
McDonald, Robert J., and JoEllen Wilbur. "Adaptive Beam-forming Algorithm for 
Mine Detection in Shallow Water." IN Detection and Remediation 
Technologies for Mines and Minelike Targets, Proceedings of SPIE, v. 2765, 
1996, p. 549-556. 
SPIE DIGITAL LIBRARY 
McKinney, Chester M. “Acoustic Sensors for Minehunting.” IN Proceedings of 
the Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-30 thru 6-47.  
DKL V 856 .A97 1995 GENERAL 
 
McKinney, Chester, George Pollitt and Lee Hunt. "A Brief History of Small Craft 
Mine Countermeasure Systems in the U.S. Navy." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
_______. "Terrorism Mining of US Ports: The Case for a Small SWATH System 
as a Tool to Counter the Threat." IN Proceedings of the Eighth International 
Symposium on Technology and the Mine Problem.  May 5-8, 2008. Monterey, 
CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
McMahon, James, and Erion Plaku. "Autonomous Underwater Vehicle Mine 
Countermeasures Mission Planning via the Physical Traveling Salesman 
Problem." IN OCEANS 2015 - MTS/IEEE, 19-22 October 2015, Washington, DC, 
5 p. Piscataway, NJ: IEEE, 2015. 
IEEE XPLORE DATABASE 
 
Midtgaard, Øivind, and Morten Nakjem. "Unmanned Systems for Stand-off 
Underwater Mine Hunting." Undersea Defence Technology (UDT) Conference, 







Mignotte, P.Y., J. Vazquez, J. Wood and S. Reed. PATT: A Performance 
Analysis and Training Tool for the Assessment and Adaptive Planning of Mine 
Counter Measure (MCM) Operations.” IN MTS/IEEE Biloxi - Marine 
Technology for Our Future: Global and Local Challenges, OCEANS 2009. 
October 26, 2009 - October 29, 2009 
IEEE XPLORE DATABASE 
 
Mishne, Gal, and Israel Cohen. "Iterative Diffusion-Based Anomaly Detection." IN 
2017 IEEE International Conference on Acoustics, Speech and Signal 




IEEE XPLORE DATABASE 
 
Mishne, Gal, and Israel Cohen. "Multiscale Anomaly Detection Using Diffusion 
Maps and Saliency Score." IN 2014 IEEE International Conference on 
Acoustics, Speech and Signal Processing (ICASSP), 4-9 May 2014, Florence, 
Italy, p. 2823-2827. IEEE, 2014. 
IEEE XPLORE DATABASE 
 
Mittra, Raj. “A Neural Network Approach to the Detection of Buried Objects in 
Seafloors.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-85 
thru 7-88.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Molebny, Vasyl, Gary Kamerman and Ove Steinvall. “Laser Radar in a System 
Perspective.” IN  Laser Radar Technology and Applications XVI, April 27, 
2011. SPIE  Proceedings v. 8037. 2011. 
SPIE DIGITAL LIBRARY 
 
Mons, R. “’Transformer’ UUV for Surf Zone MCM.” IN Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 7-11 thru 7-36.  
DKL V 856 .A97 1995 GENERAL 
 
Moon, Yonseon, Nak Yong Ko, Joono Sur and Yong Ook Lee. “Development of 
Torpedo Type Mine Disposal Robot RUCUR MK-1.” IN Proceedings of the 
Ninth International Symposium on Technology and the Mine Problem.  May 
17-21, 2010. Monterey, CA: Naval Postgraduate School, [2010].   




Moritz, Elan. "Challenges and Issues in Mine Countermeasures Modeling and 
Simulation." IN Detection and Remediation Technologies for Mines and 
Minelike Targets: April 9-12, 1996, Orlando, Florida. Proceedings of the SPIE, 
v. 2765, p. 376-384. 
SPIE DIGITAL LIBRARY 
 
Morrison, John, Don Cowling, and S. Takel. "Development of a Non-Acoustic 
Sensor Platform (NASP)." IN OCEANS '98, 28 September – 1 October 1998, 
Nice, France, v. 3, p. 1224-1229. IEEE, 1998. 
IEEE XPLORE DATABASE 
 
Muir, Thomas, Frederick Gaghan, Kraig Sheetz, Steven Baker, and Michael 
Fitzpatrick. "Buried Object Detection with Seismic Sonar in the Surf Zone." IN 
OCEANS 2016, 19-23 September 2016, Monterey, CA. p. 1-6. Piscataway, NJ: 
IEEE, 2016. 
IEEE XPLORE DATABASE 
 
Muir, Thomas G., D. Eric Smith and Preston S. Wilson. “Seismo-Acoustic Sonar 
for Buried Object Detection.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
99 thru 7-104.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Muise, Robert R., James A. Wright, and Quentin A. Holmes. "Coastal Mine 
Detection Using the COBRA Multispectral Sensor." IN Detection and 
Remediation Technologies for Mines and Minelike Targets: April 9-12, 1996, 
Orlando, Florida. Proceedings of the SPIE, v. 2765, p. 15-24.  
SPIE DIGITAL LIBRARY 
Myers, Vincent, Ben Evans, David Hopkin, Anna Crawford, John Fawcett, Benoit 
Zerr, Per Espen Hagen, and Melissa Flores. “The CITADEL and SWIFT Joint 
Experiments with Unmanned Vehicles for Minehunting and High Frequency 
Sensors.” IN Proceedings of the Seventh International Symposium on 
Technology and the Mine Problem: IED and Port Security.  May 2-4, 2006. 
Monterey, CA: Naval Postgraduate School, [2006], p. B421-B430. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Nagle, Richard J. and Robert A. Simmons. "Transforming Capabilities through 
Evolutionary Acquisition: A Case Study on the Evolution of Navy Expeditionary 
UUVs to Counter Underwater Explosives Threats." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
 102 
Napolitano, F., F. Cretollier, and H. Pelletier. "GAPS, Combined USBL+ INS+ 
GPS Tracking System for Fast Deployable & High Accuracy Multiple Target 
Positioning." IN OCEANS, 2005, 17-23 September 2005, Washington, DC, p. 
1415-1420. Piscataway, NJ: IEEE, 2005. 
IEEE XPLORE DATABASE 
 
Nelson, Susan R., and Susan M. Tuovila. "Automated Recognition of Acoustic-
Image Clutter." IN Detection and Remediation Technologies for Mines and 
Minelike Targets, 4 April 1996, Orlando, FL. Proceedings of the SPIE, v. 2765, 
p. 122-129, 1996. 
SPIE DIGITAL LIBRARY 
Neudorfer, Mark, Jim Kosalos, and R. Bonneau. “Results of Synthetic Aperture 
Sonar Experiments.” IN OCEANS 2000 MTS/IEEE: Where Marine Science and 
Technology Meet, 11-14 September 2000, Providence, RI, v. 1. [Piscataway, 
NJ?]: Oceans 2000 MTS/IEEE Conference Committee, c2000, p. 323-330. 
IEEE XPLORE DATABASE 
 
Nevis, Andrew J. “Image Characterization and Target Recognition in the Surf 
Zone Environment.” IN Detection Technologies for Mines and Minelike 
Targets, 4 April 1996, Orlando, FL. Proceedings of the SPIE, v. 2765, p. 46-47, 
1996.   
SPIE DIGITAL LIBRARY 
 
Nevis, Andrew J. and Gerry J. Dobeck. “A Figure of Merit Algorithm for 
Underwater Object Distortion.” IN Detection Technologies for Mines and 
Minelike Targets, 17-21 April 1995, Orlando, FL Proceedings of the SPIE, v. 
2496, p. 239-248.   
SPIE DIGITAL LIBRARY 
 
Nevis, Andrew, James Bryan, J. S. Taylor, and Brett Cordes. "A Baseline Object 
Detection Algorithm Using Background Anomalies for Electro-Optic Identification 
Sensors." IN OCEANS '02 MTS/IEEE, 29-31 October 2002, Biloxi, MI, v. 3, p. 
1546-1554. Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
Ostrowski, Roman, and Artur Cywinski. "Modelling of Laser Range Measurement 
of Underwater Objects in Maritime Environment." IN Modeling Aspects in 
Optical Metrology II, 15 June 2009, Munich, Germany. Proceedings of the 
SPIE, v. 7390, p. 739014-1 thru 739014-8, 2009. 






Pastore, Tom. “Signal Processing Applied to the Dolphin-Based Sonar System.” 
IN Proceedings of the Sixth International Symposium on Technology and 
the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004], p. V-856 thru V-865.   
DKL V 856 .T42 2004 GENERAL 
 
Patterson, Andrew, Jr. and Robert A. Winters (eds.). Historical Bibliography of 
Sea Mine Warfare. Washington, DC: National Academy of Sciences, 1977.  
137p.   
http://dtic.mil/docs/citations/ADA058556  
DKL V 856  .H57 1997 GENERAL 
 
Patterson, Rich. SAS Operation in Challenging Environments: Experiences from 
HUGIN Operations." IN Proceedings of the Ninth International Symposium 
on Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Petillot, Yvan, Scott Reed, and Enrique Coiras. "A Framework for Evaluating 
Underwater Mine Detection and Classification Algorithms Using Augmented 
Reality." IN Proceedings of Undersea Defence Technology – UDT’2006. 
http://core.ac.uk/download/pdf/22871437.pdf 
 
Piatko, Christine, Carey E. Priebe, Lenore J. Cowen, I-Jeng Wang, and Paul 
McNamee. "Path Planning for Mine Countermeasures Command and Control." 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
VI, 16-20 April 2001, Orlando, FL. Proceedings of the SPIE, v. 4394, p. 836-843, 
2001.  
SPIE DIGITAL LIBRARY 
Plant, Nathaniel G. “The Operational Use of Risk in Mine Burial Prediction.” IN 
Proceedings of the Sixth International Symposium on Technology and the 
Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004], p. 360-365.   
DKL V 856 .T42 2004 GENERAL 
 
Porway, Jake, Chaitanya Raju, Karthik Mahesh Varadarajan, Hieu Nguyen, and 
Joseph Yadegar. “An Incremental Knowledge Assimilation System (IKAS) for 
Mine Detection.” IN Ocean Sensing and Monitoring II, 5-6 April 2010, Orlando, 
FL. Proceedings of the SPIE, v. 7678, p. 76780P-1 thru 76780P-10, 2010. 
SPIE DIGITAL LIBRARY 
 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].  CD-ROM 
DKL V 856 .T42 2008 MEDIA ROOM 
 104 
 
Proceedings of the Fifth International Symposium on Technology and the 
Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate School, 
[2002].   
DKL V 856 .T42 2002 GENERAL 
 
Proceedings of the Fourth International Symposium on Technology and the 
Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate School, 
[2000].   
DKL V 856 .T42 2000 GENERAL 
 
Proceedings of the Nineth International Symposium on Technology and the 
Mine Problem.  May 17-21, 2010. Monterey, CA: Naval Postgraduate School, 
[2010].  CD-ROM 
DKL V 856 .T42 2010 MEDIA ROOM 
 
Proceedings of the Seventh International Symposium on Technology and 
the Mine Problem: IED and Port Security.  May 2-4, 2006. Monterey, CA: 
Naval Postgraduate School, [2006].  
DKL V 856 .T42 2006  v. 1 GENERAL 
 
Proceedings of the Sixth International Symposium on Technology and the 
Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004].   
DKL V 856 .T42 2004 GENERAL 
 
Proceedings of the Third International Symposium on Technology and the 
Mine Problem…to Change the World.  April 6-9, 1998. Monterey, CA: Naval 
Postgraduate School, [1998].   
DKL V 856 .T42 1998 GENERAL 
 
Prybyla, Gary, Michael Neaves, and William Dietz. "Modeling of Mine 
Countermeasure Dart Dispense." IN 2008 DoD HPCMP Users Group 
Conference, Seattle, WA, July 14-17, 2008, Piscataway, NJ: IEEE, 2008, p. 47-
51. 
IEEE XPLORE DATABASE  
 
Prybyla, Gary, Michael Neaves, J. Baltar, K. Losser, M. Morrell, and William 
Dietz. "Modeling of Mine Countermeasure Dart Dispense." IN 2007 DoD High 
Performance Computing Modernization Program Users Group Conference, 
Pittsburg, PA, June 18-21, 2007. Piscataway, NJ: IEEE, 2007, 446-448. 
http://www.dtic.mil/docs/citations/ADP023787  
IEEE XPLORE DATABASE  
 
 105 
Putney, Angela, and Richard H. Anderson. "Reconstruction of Undersampled 
SAS Data using the WIPE Algorithm." IN OCEANS, 2005. Proceedings of 
MTS/IEEE, Washington, DC, September 17-23, 2005. Piscataway, NJ: IEEE, 
2005, p. 111-118. 
IEEE XPLORE DATABASE 
Quidu, Isabelle, Jean-Philippe Malkasse, Gilles Burel, and Pierre Vilbé. “Mine 
Classification using a Hybrid Set of Descriptors.” IN OCEANS 2000 MTS/IEEE: 
Where Marine Science and Technology Meet, 11-14 September 2000, 
Providence, RI, v. 1. [Piscataway, N.J.?]: Oceans 2000 MTS/IEEE Conference 
Committee, c2000, p. 291-297. 
IEEE XPLORE DATABASE 
 
Quintal, Rebecca T., John E. Kiernan, John Shannon Byrne, and Paul S. Dysart. 
“Automatic Contact Detection in Side-scan Sonar Data” IN 2010 IEEE 
International Conference on Technologies for Homeland Security (HST), 8-
10 November 2010, Waltham, MA, p. 270-275. IEEE, 2010. 
IEEE XPLORE DATABASE 
Rankin, Walter, Michael T. Cooper, Jody L. Wood-Putnam, and John D. Lathrop. 
"Demonstration of Advanced Underwater Sensors for Military and Civilian 
Applications." IN Detection and Remediation Technologies for Mines and 
Minelike Targets IV, 5-9 April 1999, Orlando, FL. Proceedings of the SPIE, v. 
3710, p. 647-661, 1999. 
SPIE DIGITAL LIBRARY 
Rao, Chinmay, Kushal Mukherjee, Shalabh Gupta, Asok Ray, and Shashi Phoha. 
"Underwater Mine Detection Using Symbolic Pattern Analysis of Sidescan Sonar 
Images." IN 2009 American Control Conference (ACC-09). Piscataway, NJ: 
IEEE, 2009, 5416-5421. 
IEEE XPLORE DATABASE 
Rappaport, Carey. “Modeling Radar Detection of Floating Sea Mines.” IN 
Proceedings of the Fifth International Symposium on Technology and the 
Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate School, 
[2002], III.571 thru III.577.   
DKL V 856 .T42 2002 GENERAL 
 
Redfield, S. A., and Q. Q. Huynh. "Hypercomplex Fourier Transforms Applied to 
Detection for Side-Scan Sonar." IN OCEANS '02 MTS/IEEE, 29-31 October 
2002, Biloxi, MI, v. 4, p. 2219-2224. Piscataway, NJ: IEEE, 2002. 





Reed, Scott, Pedro Patron José Vasquez, and Oliver Daniell. "ATR: An Enabler 
for Multi-Vehicle Autonomous MCM Operations." IM Proceedings of the 2012 
International Conference on Detection and Classification of Underwater 
Targets, p. 146-157. Isabelle Quidu, Vincent Myers, Benoit Zerr (Eds.) 
Newcastle upon Tyne: Cambridge Scholars Publishing, 2014. 
 
Reese, Sudha, Gita Sukthankar, and Rahul Sukthankar. “An Efficient 
Recognition Technique for Mine-Like Objects Using Nearest-Neighbor 




Rennie, Sarah and Alan Brandt. “An Expert Systems Approach for Predicting 
Mine Burial.” IN Proceedings of the Fifth International Symposium on 
Technology and the Mine Problem.  April 22-25, 2002. Monterey, CA: Naval 
Postgraduate School, [2002], III.227 thru III.234   
DKL V 856 .T42 2002 GENERAL 
 
Rennie, Sarah, Alan Brandt, and Nathaniel Plant. “Utilization of an Expert System 
for Predicting Mine Burial: Quantifying Uncertainty.” IN Proceedings of the 
Sixth International Symposium on Technology and the Mine Problem.  May 
9-13, 2004. Monterey, CA: Naval Postgraduate School, [2004], p. 366-375.   
DKL V 856 .T42 2004 GENERAL 
 
Rennie, Sarah, Alan Brandt, and Nathaniel Plant. “Expert System for Predicting 
Sea Mine Burial: Use of Experimental Data for Model Assessment.” IN 
Proceedings of the Seventh International Symposium on Technology and 
the Mine Problem: IED and Port Security.  May 2-4, 2006. Monterey, CA: 
Naval Postgraduate School, [2006], p. B273-B282. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Ricard, Michael J. “Mission Planning for an Autonomous Undersea Vehicle: 
Design and Results.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 1, p. 5-
125 thru 5-134.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Rice, Joseph. “Autonomous Sensors and Network-Centric Undersea Systems.” 
IN Proceedings of the Fifth International Symposium on Technology and 
the Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate 
School, [2002],  
http://hdl.handle.net/10945/40397  
DKL V 856 .T42 2002 GENERAL 
 
 107 
Rice, Joseph. “Undersea Networked Acoustic Communication and Navigation for 
Autonomous Mine-Countermeasure System.” IN Proceedings of the Fifth 
International Symposium on Technology and the Mine Problem.  April 22-25, 
2002. Monterey, CA: Naval Postgraduate School, [2002], II.146 thru II.154   
DKL V 856 .T42 2002 GENERAL 
 
Richardson, Michael. “Real-Time Observations of Mine Burial at the Martha’s 
Vineyard Coastal Observatory.” IN Proceedings of the Fifth International 
Symposium on Technology and the Mine Problem.  April 22-25, 2002. 
Monterey, CA: Naval Postgraduate School, [2002], III.235 thru III.245   
DKL V 856 .T42 2002 GENERAL 
 
Richardson, Michael D. and Kevin B. Briggs. “Seabed-Structure Interactions in 
Coastal Sediments.” IN Proceedings of the Fourth International Symposium 
on Technology and the Mine Problem.  March 13-16, 2000. Monterey, CA: 
Naval Postgraduate School, [2000], p. Pillar V 87-99. 
DKL V 856 .T42 2000 GENERAL 
 
Richardson, Michael D., Edward F. Braithwaite, Paul A. Elmore, John Bradley, 
and Roy H. Wilkens. "Wave-Induced Scour Burial Experiments in Carbonate 
Sediments near Oahu, Hawaii." IN OCEANS 2009, 26-29 October 2009, Biloxi, 
MS, p. 1-9. Piscataway, NJ: IEEE, 2009. 
http://www.dtic.mil/docs/citations/ADA513729 
IEEE XPLORE DATABASE 
 
Riedel, Jeffrey S. “Shallow Water Stationkeeping of an Autonomous Underwater 
Vehicle: The Experimental Results of a Disturbance Compensation Controller.” 
IN OCEANS 2000 MTS/IEEE: Where Marine Science and Technology Meet, 
11-14 September 2000, Providence, RI, v. 2. [Piscataway, NJ?]: Oceans 2000 
MTS/IEEE Conference Committee, c2000, p. 1017-1024. 
http://dtic.mil/docs/citations/ADA436011 
IEEE XPLORE DATABASE 
 
Rish, Jeff W., Steve M. Lebien, Robert O. Nellums, Joseph Foster, John William 
Edwards, and Bradley T. Blume. "Performance of a Gated Scannerless Optical 
Range Imager against Volume and Bottom Targets in a Controlled Underwater 
Environment." IN Information Systems for Divers and Autonomous 
Underwater Vehicles Operating in Very Shallow Water and Surf Zone 
Regions II, 27 April 2000, Orlando, FL. Proceedings of the SPIE, v. 4039, p. 
114-124.  





Riveiro, Maria and Göran Falkman. “The Role of Visualization and Interaction in 
Maritime Nomaly Detection.” IN Proceedings of SPIE-IS and T Electronic 
Imaging - Visualization and Data Analysis 2011, January 24, 2011 - January 
25, 2011. v. 7868.   
SPIE DIGITAL LIBRARY 
 
Riveiro, Maria, Göran Falkman, and Tom Ziemke. “Improving Maritime Anomaly 
Detection and Situation Awareness Through Interactive Visualization.”  IN 
Proceedings of the 11th International Conference on Information Fusion, 
FUSION 2008, June 30, 2008 - July 3, 2008.  
IEEE XPLORE DATABASE 
 
Robbins, Daniel, Jason Bretzke, Frank Rambough, and Mathew Miller. "AIMS 
[Assessment and Identification of Mine Susceptibility] Array Design and 
Construction." IN Ports 2013: Success through Diversification, 25-28 August 
2013, Seattle, WA. p. 726-734. Reston, VA: American Society of Civil Engineers, 
2013. 
Robertson, Candace J. "Statistical Analysis of Sonar Data for Target Detection." 
IN Detection and Remediation Technologies for Mines and Minelike 
Targets, Proceedings of SPIE, v. 2765, 1996, p. 130-136. 
SPIE DIGITAL LIBRARY 
Rodacy, Phil J. “Explosive Detection in the Marine Environment Using Ion 
Mobility Spectroscopy.” IN Proceedings of the Sixth International Symposium 
on Technology and the Mine Problem.  May 9-13, 2004. Monterey, CA: Naval 
Postgraduate School, [2004], p. V-876 thru V-884.   
DKL V 856 .T42 2004 GENERAL 
 
Roderick, William. “Rapid Response: A Demonstration of Rapid Environment 
Assessment Technologies for Mine Warfare.” IN Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996, v. 2, p. 7-109 thru 7-112.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Rodriguez, R.R., R.S. Peterson and T.C. Nguyen. “Motion Minimization of 
Undersea Sensors to Improve Imaging Performance.” IN Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-230 thru 6-237.  






Saisan, Payam and Shubha  Kadambe. “Shape Normalized Subspace Analysis 
for Underwater Mine Detection.” IN 15th IEEE International Conference on 
Image Processing, ICIP 2008. October 12, 2008 - October 15, 2008, p. 1892-
1895.  
IEEE XPLORE DATABASE 
 
Sammelmann, Gary Steven, Jose E. Fernandez, James T. Christoff, Leonid 
Vaizer, John D. Lathrop, Robert W. Sheriff, and Thomas C. Montgomery. "High-
Frequency/Low-Frequency Synthetic Aperture Sonar." IN Detection and 
Remediation Technologies for Mines and Minelike Targets II, 21-24 April 
1997, Orlando, FL. Proceedings of the SPIE, v. 3079, p. 160-171, 1997. 
SPIE DIGITAL LIBRARY 
Sanders, W.M., L.D. Bibee and D.C. Calvo. “Modeling the Low Frequency 
Broadband Acoustic Response of Elastic Cylinders Buried in the Marine 
Sediments.” IN Proceedings of the Ninth International Symposium on 
Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Schenk, Jason. "The Measure of a Machine - Unmanned Systems Testing and 
Evaluation." IN Proceedings of the Ninth International Symposium on 
Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Schmaltz, Mark S. Gerhard X. Ritter and Frank M. Caimi. “Performance Analysis 
of Compression Algorithms for Noisy Multispectral Underwater Images of Small 
Targets.” IN Detection and Remediation Technologies for Mines and 
Minelike Targets II: 21-24 April 1997, Orlando, Florida, Proceedings of SPIE, 
v. 3079, 1997, p. 191-202. 
SPIE DIGITAL LIBRARY 
 
Schmidt, Henrik, Joseph R. Edwards and T.C. Liu. “GOATS: AUV-based Multi-
Static Sonar Concept for Littoral MCM.” IN Proceedings of the Fifth 
International Symposium on Technology and Mine Problem, April 22-25, 
2002, Monterey, CA: Naval Postgraduate School, April 2002. III.508 thru III.513. 
DKL V 856 .T42 2002 GENERAL 
 
Seiple, Ron L. “Hyperspectral Airborne Ocean Mine Detection System.” IN 
Proceedings of the Fourth International Symposium on Technology and the 
Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate School, 
[2000], p. Pillar V 79-59. 
DKL V 856 .T42 2000 GENERAL 
 
 110 
Seto, Mae L., and Ahmed Z. Bashir. "Fault Tolerance Considerations for Long 
Endurance AUVs." IN 2017 Annual Reliability and Maintainability Symposium 
(RAMS), Piscataway, NJ: IEEE, 2017, p. 1-6. 
IEEE XPLORE DATABASE  
 
Seto, Mae L., and A. Crawford. "Autonomous Shallow Water Bathymetric 
Measurements for Environmental Assessment and Safe Navigation using USVs." 
IN OCEANS 2015 - MTS/IEEE, 19-22 October 2015, Washington, DC, 5 p. 
Piscataway, NJ: IEEE, 2015. 
IEEE XPLORE DATABASE 
 
Shargo, Peter J., Nail Cadalli, Andrew C. Singer, and D. C. Munson. "A 
Tomographic Framework for LIDAR Imaging." IN 2001 IEEE International 
Conference on Acoustics, Speech, and Signal Processing (ICASSP'01). 7-
11 May 2001, Salt Lake City, UT, v. 3, p. 1893-1896. Piscataway, NJ: IEEE, 
2001.  
IEEE XPLORE DATABASE 
 
Sheng, Zhou, and Yang Peng. "Echo Detection of Active Fuze of Underwater 
Mine." IN 2008 Second International Symposium on Intelligent Information 
Technology Application. IITA'08. Shanghai , China, December 21-22, 2008, 
vol. 3. Piscataway, NJ: IEEE, 2008, 464-467. 
IEEE XPLORE DATABASE  
Shin, Frances B., David H. Kil and Gerald J. Dobeck. “Integrated Approach to 
Bandwidth Reduction and Mine Detection in Shallow Water with Reduced-
Dimension Image Compression and Automatic Target Recognition Algorithms.” 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
II: 21-24 April 1997, Orlando, Florida, Proceedings of SPIE, v. 3079, 1997, p. 
203-212. 
DKL UG 490 .D27 1997 GENERAL 
 
Shirron, J.J. and T.E. Giddings. “A Finite Element Model for Acoustic Scattering 
from Objects Near the Ocean Bottom.” IN OCEANS 2005, Proceedings of 
MTS/IEEE, Washington, DC, September 17-23, 2005. p. 1644 -1651. 
IEEE XPLORE DATABASE 
 
Shubitidze, Fridon, Ben Barrowes, Irma Shamatava, Juan Pablo Fernández, and 
Kevin A. O’Neill. “Underwater UXO Discrimination Studies: Adapting EMI 
Forward Models to Marine Environments.” IN Detection and Sensing of Mines, 
Explosive Objects, and Obscured Targets XIV, April 13, 2009 - April 17, 2009. 
Proceedings of SPIE, v 7303, p. 73030E-1 thru 73030E-10, 2009. 




Sinsabaugh, Steven L., Dane Gregg, and Robert B. King. “The Aluminum Fuel 
Cell: The Enabling Technology for Long-Range UUVs in Minehunting and 
Mapping Applications.” IN Proceedings of the Autonomous Vehicles in Mine 
Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 5-3 thru 5-13.  
DKL V 856 .A97 1995 GENERAL 
 
Skinner, Dana and Simon Y. Foo. “Classification Using a Radial Basis Function 
Neural Network on Side-Scan Sonar Data.” IN 2007 IEEE International 
Symposium on Industrial Electronics, ISIE 2007. June 4, 2007 - June  7, 
2007.  
IEEE XPLORE DATABASE 
 
Slater, Richard R., C. Robinson, and Stephen Lingsch. "Object Detection and 
Discrimination in Side-scan Sonar by Means of Intensity Contouring." IN 
Detection and Remediation Technologies for Mines and Minelike Targets 
IV, 5-9 April 1999, Orlando, FL. Proceedings of the SPIE, v. 3710, p. 496-504, 
1999. 
SPIE DIGITAL LIBRARY 
 
Smith, Cheryl M., Susan M. Tuovila, and Susan R. Nelson. "Identification of 
Mines in Enhanced Electro-optic Images." IN Detection and Remediation 
Technologies for Mines and Minelike Targets III, 13-17 April 1998, Orlando, 
FL. Proceedings of the SPIE, v. 3392, p. 1188-1196. 1998. 
SPIE DIGITAL LIBRARY 
Smith, John G and Christopher T. Middlebrook.” Evaluation of the SN/SAY-1 
Thermal Imaging Sensor System.” IN Proceedings of the Fifth International 
Symposium on Technology and Mine Problem, April 22-25, 2002, Monterey, 
CA: Naval Postgraduate School, April 2002. III.421 thru III.425. 
DKL V 856 .T42 2002 GENERAL 
 
Smith, P.M. “Free Surface Slope Signature of Moored Mines in a Current: 
Experimental Results.” IN Proceedings of the Technology and the Mine 
Problem Symposium: Second in the Series of Sesquiannual Symposia.  18-
21 November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-
89 thru 7-98.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Smith, Roderick A. "Metric to Compare and Optimize Classifiers for Multiping 
Mine Hunting Data." IN Detection and Remediation Technologies for Mines 
and Minelike Targets V, 24-28 April 2000, Orlando, FL. Proceedings of the 
SPIE v. 4038, p. 311-322, 2000.  
SPIE DIGITAL LIBRARY 
 112 
Smith, S.M. and S.E. Dunn. “The Ocean Explorer AUV: A Modular Platform for 
Coastal Sensor Deployment.” IN Proceedings of the Autonomous Vehicles in 
Mine Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 8-100 thru 8-112.    
DKL V 856 .A97 1995 GENERAL 
 
Stack, Jason. "Automation for Underwater Mine Recognition: Current Trends and 
Future Strategy." IN Detection and Sensing of Mines, Explosive Objects, and 
Obscured Targets XVI, 25-29 April 2011, Orlando, FL.  Proceedings of SPIE, v. 
8017, p. 80170K thru 80191K. 2011. 
SPIE DIGITAL LIBRARY 
 
Stack, Jason R., F. Crosby, R. J. McDonald, Y. Xue, and L. Carin. "Multi-task 
Learning for Underwater Object Classification." IN Detection and Remediation 
Technologies for Mines and Minelike Targets XII, 11-12 April, 2007, Orlando, 
FL. Proceedings of the SPIE, v. 6553, p. 65530N-1 thru – 65530N-10, 2007. 
SPIE DIGITAL LIBRARY 
Stack, Jason R., G. Dobeck, and C. Bernstein. "Multi-frequency Backscatter 
Variations for Classification of Mine-like Targets from Low-resolution Sonar 
Data." IN OCEANS, 2005, 17-23 September 2005, Washington, DC. v. 2, p. 218-
222. Piscataway, NJ: IEEE, 2005.  
IEEE XPLORE DATABASE 
 
Stack, Jason and Lisa Tubridy. "Network-Centric Sensor Analysis for Mine 
Warfare (NSAM) and Open Business." IN Proceedings of the Ninth 
International Symposium on Technology and the Mine Problem.  May 17-21, 
2010. Monterey, CA: Naval Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Stack, Jason R. and Cheryl M. Smith. “Combining Random and Data-Driven 
Coverage Planning for Underwater Mine Detection.” IN OCEANS 2003, 22-26 
September 2003. v. 5. San Diego, CA: Marine Technology Society, 2003, p. 
2463-2468. 
IEEE XPLORE DATABASE 
 
Stergiopoulos, S., A. C. Dhanantwari, and J. J. Grodski. "Implementation of 
Adaptive Processing in Integrated Active-Passive Sonars Deploying Cylindrical 
Arrays." IN Proceedings of 1998 International Symposium on Underwater 
Technology, 15-17 April 1998, Tokyo, Japan, p. 289-294. New York, NY: IEEE, 
1998. 




Steed, Chad A., John Sample, Mike Harris, Will Avera, and L. Dale Bibee. "AQS-
20 Through-the-Sensor Environmental Data Sharing." IN Sensors, and 
Command, Control, Communications, and Intelligence (C3I) Technologies 
for Homeland Security and Homeland Defense IV, 28 March 2005, Orlando, 
FL. Proceedings of the SPIE, v. 5778, p. 32-41, 2005. 
SPIE DIGITAL LIBRARY 
Sternlicht, Daniel D. "Methods of Seafloor Change Detection for MCM and Port 
Security." IN Proceedings of the Ninth International Symposium on 
Technology and the Mine Problem.  May 17-21, 2010. Monterey, CA: Naval 
Postgraduate School, [2010].   
DKL V 856 .T42 2010 MEDIA RM 
 
Sternlicht, David D., J. Kent Harbaugh, Anjana K. Shah, Michael L. Webb, and 
Richard Holtzapple. “Buried Object Classification Using a Sediment Volume 
Imaging SAS and Electromagnetic Gradiometer.” IN OCEANS 2006, Boston, 
MA, 18-21 September 2006.  
IEEE XPLORE DATABASE 
 
Sternlicht, Daniel D., Jose E. Fernández, James L. Prater, Joshua N. Weaver, 
Jason C. Isaacs, Thomas C. Montgomery, Charles M. Loeffler, and Michael 
Purcell. "Advanced Sonar Technologies for High Clearance Rate Mine 
Countermeasures." IN OCEANS 2016 MTS/IEEE Monterey, Piscataway, NJ: 
IEEE, 2016, p. 1-8.  
IEEE XPLORE DATABASE  
 
Sternlicht, Daniel D., Jose E. Fernández, Richard Holtzapple, Daniel P. Kucik, 
Thomas C. Montgomery, and Charles M. Loeffler. "Advanced Sonar 
Technologies for Autonomous Mine Countermeasures." IN OCEANS 2011, 19-
22 September 2011, Waikoloa, HI, p. 1-5. Piscataway, NJ: IEEE, 2011.  
IEEE XPLORE DATABASE 
 
Sternlicht, Daniel D., R. David Dikeman, David W. Lemonds, Marc Ericksen, and 
Steven G. Schock. "Rapid Surveying of Buried Targets by Hybrid Seafloor Image 
and Biomimetic Signal Classification." IN Detection and Remediation 
Technologies for Mines and Minelike Targets VI, 16-20 April, 2001. Orlando, 
FL. Proceedings of the SPIE, v. 4394, p. 1183-1190, 2001.  
SPIE DIGITAL LIBRARY 
Stetson, Suzanne, Harold R. Suiter, John H. Holloway, Andrew J. Nevis, Frank J. 
Crosby, Kenneth Tinsley, Chuong Pham, and Ned H. Witherspoon. "Laser Diode 
Array Demonstration Results for Nighttime Operational Naval Reconnaissance." 
IN Detection and Remediation Technologies for Mines and Minelike Targets 
IX, 12-16 April 2004, Orlando, FL. Proceedings of the SPIE, v. 5415, p. 597-608, 
2004. 
SPIE DIGITAL LIBRARY 
 114 
 
Stetson, Suzanne P., Ned H. Witherspoon, John H. Holloway, Harold R. Suiter, 
Frank J. Crosby, Russell J. Hilton, and Karen A. McCarley. "COBRA ATD 
Minefield Detection Results for the Joint Countermine ACTD Demonstrations." IN 
Detection and Remediation Technologies for Mines and Minelike Targets V, 
24-28 April 2000, Orlando, FL. Proceedings of the SPIE v. 4038, p. 1268-1280, 
2000.  
SPIE DIGITAL LIBRARY 
Stolarczyk, Larry and Joseph M. Mack. “Clutter Sensitivity Test Under Controlled 
Field Conditions.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 7-269 
thru 7-318.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
  
Strand, Michael. “Fluorescence Imaging Laser Line Scan (FILLS) for Very 
Shallow Water Mine Countermeasures.” IN OCEANS 2001, 5-8 November 
2001. v. 1. Honolulu, HI: Marine Technology Society, 2001, p. 102-106. 
IEEE XPLORE DATABASE 
 
Strand, Michael P. “Underwater Electro-Optical System for Mine Identification.” 
IN Proceedings of the Autonomous Vehicles in Mine Countermeasures 
Symposium.  4-7 April 1995. Monterey, CA: Naval Postgraduate School, [1995], 
p. 6-238 thru 6-247.  
DKL V 856 .A97 1995 GENERAL 
 
Stokey, Roger P., Alexander Roup, Chris von Alt, Ben Allen, Ned Forrester, Tom 
Austin, Rob Goldsborough, Mike Purcell, Fred Jaffre, Greg Packard and Amy 
Kukulya. "Development of the REMUS 600 Autonomous Underwater Vehicle." IN 
OCEANS, 2005. 17-23 September 2005, Washington, DC. v. 2. P. 1301-1304. 
Piscataway, NJ: IEEE, 2005 
IEEE XPLORE DATABASE 
 
Stokey, Roger, Tom Austin, Ben Allen, Ned Forrester, Eric Gifford, Rob 
Goldsborough, Greg Packard, Mike Purcell, and Chris von Alt. “Very Shallow 
Water Mine Countermeasures Using the REMUS AUV:  A Practical Approach 
Yielding Accurate Results.” IN OCEANS 2001, 5-8 November 2001. v. 1. 
Honolulu, HI: Marine Technology Society, 2001, p. 149-156.  






Sulzberger, G., J. Bono, G.I. Allen, T. Clem, and S. Kumar. “Demonstration of the 
Real-Time Tracking Gradiometer for Buried Mine Hunting While Operating from a 
Small Unmanned Underwater Vehicle.” IN OCEANS 2006, Boston, MA, 
September 2006.  
http://www.dtic.mil/docs/citations/ADA498558  
IEEE XPLORE DATABASE 
 
Sulzberger, G., J. Bono, R.J. Manley, T. Clem, L. Vaizer, and R. Holtzapple. 
“Hunting Sea Mines with UUV-based Magnetic and Electro-Optic Sensors.” IN 
OCEANS 2009, Biloxi, MS, 26-29 October 2009, p. 1-5. 
http://www.dtic.mil/docs/citations/ADA527389  
IEEE XPLORE DATABASE 
 
Sun, Yushi, Hsiu C. Han, Jiatun Si, William Lord, and Satish S. Udpa. 
“Underwater Target Detection with Electromagnetic Sensors.” IN Proceedings 
of the Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 
April 1995. Monterey, CA: Naval Postgraduate School, [1995], p. 6-121 thru 6-
128.  
DKL V 856 .A97 1995 GENERAL 
 
Szender, Steve and Jim Kosalos “Development and Feasibility Testing of an 
Acoustic Buried Cable Detection System.” IN OCEANS '97. 6-9 October 1997, 
Halifax, NS (Canada). v. 2. [Piscataway, N.J.?]: Oceans '97 MTS/IEEE 
Conference Committee, c1997, p. 913-920. 
IEEE XPLORE DATABASE 
 
Szymczak, William G., and Weiming Guo. "Mine Detection Using Model-trained 
Multiresolution Neural Networks and Variational Methods." IN Detection and 
Remediation Technologies for Mines and Minelike Targets IV, 5-9 April 1999, 
Orlando, FL. Proceedings of the SPIE, v. 3710, p. 559-569.  
SPIE DIGITAL LIBRARY 
Szymczak, William G., Weiming Guo, and Joel Clark W. Rogers. "Mine Detection 
Using Variational Methods for Image Enhancement and Feature Extraction." IN 
Detection and Remediation Technologies for Mines and Minelike Targets III, 
13-17 April 1998, Orlando, FL. Proceedings of the SPIE, v. 3392, p. 286-296. 
1998. 
SPIE DIGITAL LIBRARY 
Taylor, James S., Jr and Mary C. Hulgan. “Electro-Optic Identification Research 
Program.” IN Proceedings of the Fifth International Symposium on 
Technology and Mine Problem, April 22-25, 2002, Monterey, CA: Naval 
Postgraduate School, April 2002. III.474-III.481. 
DKL V 856 .T42 2002 GENERAL 
 
 116 
Taylor, James S., Jr., Brett Cordes, Sam Osofsky and Anna Domnich. “Process 
for the Development of Image Quality Metrics for Underwater Electro-Optic 
Sensors.” IN Proceedings of the Fifth International Symposium on 
Technology and Mine Problem, April 22-25, 2002, Monterey, CA: Naval 
Postgraduate School, April 2002. III.459 thru III.466. 
DKL V 856 .T42 2002 GENERAL 
 
Theobald, Alan. “Australian Initiatives in Sea Mine Countermeasures.” IN 
Proceedings of the Fourth International Symposium on Technology and the 
Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate School, 
[2000], p. Pillar II 350-358. 
DKL V 856 .T42 2000 GENERAL 
 
Theophanis, Stephen. "Accelerometer and Fiber Optic Gyro Measurements of an 
Instrumented Cylinder Used to Study Impact Burial." IN OCEANS '02 MTS/IEEE, 
29-31 October 2002, Biloxi, MI, v. 1, p. 92-97. Piscataway, NJ: IEEE, 2002. 
IEEE XPLORE DATABASE 
 
Thompson, Lee, Warren Fox, and Matthew Zalesak. "High Resolution 2D and 3D 
and Imaging Sonar Systems for Ship Hull Inspection and Mine ID." IN 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Tobin, Paul E. “Developments in Rapid Environment Assessment.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 1, p. 3-53 thru 3-56.  
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Toborg, Scott T., Matthew Lussier, and David Rowe. "Performance Comparison 
of Neural Networks for Undersea Mine Detection." IN International Symposium 
on Optical Engineering and Photonics in Aerospace Sensing, Proceedings 
of SPIE, v. 2243, 1994, p. 200-211.  
SPIE DIGITAL LIBRARY 
 
Tolkoff, Sam. "Ship Hull Inspection by Collaborative Robotic System." IN 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].   






Tremain, Dennis. “Detection of Shallowly Submerged Tethered Objects.” IN 
Proceedings of the Fifth International Symposium on Technology and the 
Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate School, 
[2002], III.288 thru III.291.   
DKL V 856 .T42 2002 GENERAL 
 
Tripp, Scott. “U.S. Coast Guard Research and Development Center Underwater 
Port Security Program.” IN Proceedings of the Seventh International 
Symposium on Technology and the Mine Problem: IED and Port Security.  
May 2-4, 2006. Monterey, CA: Naval Postgraduate School, [2006], p. A62-A73. 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Tubridy, Lisa. “Tactical Oceanography in Mine Countermeasures.” IN OCEANS 
'02 MTS/IEEE, 29-31 October 2002. v. 3. Biloxi, MS: Marine Technology 
Society, 2002, p. 1400-1406. 
IEEE XPLORE DATABASE 
 
Tudron, Tom. “Target Reacquisition for Electro-Optic Identification in the 
AN/WLD-1(V)1 System.” IN Proceedings of the Fifth International 
Symposium on Technology and Mine Problem, April 22-25, 2002, Monterey, 
CA: Naval Postgraduate School, April 2002. III.774 thru IIII. 783. 
DKL V 856 .T42 2002 GENERAL 
 
Tulldahl, H. Michael and Magnus Pettersson. “Lidar for Shallow Underwater 
Target Detection.“ IN Electro-Optical Remote Sensing, Detection, and 
Photonic Technologies and Their Applications. September 18, 2007 - 
September 20, 2007, Proceedings of SPIE - The International Society for Optical 
Engineering, v. 6739, 2007. 
SPIE DIGITAL LIBRARY 
 
Ulich, Bobby. “Lessons Learned During the Evolution of the Magic Lantern 
Program Cycle.” IN Proceedings of the Fourth International Symposium on 
Technology and the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval 
Postgraduate School, [2000], p. Pillar II 366-378. 
DKL V 856 .T42 2000 GENERAL 
 
Vaganay, Jerome, et al. "HAUV System Performance Enhancement for Use by 
EOD Units." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   






Valent, Philip and Kathy Lamey "Consolidation Burial of Two Inert MK-52 Mines." 
IN Proceedings of the Eighth International Symposium on Technology and 
the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].   
DKL V 856 .T42 2008 MEDIA ROOM  
 
Vallon, Gerhard and Okkar Dietz. “Portable Turnkey UXO Detection System.” IN 
Proceedings of the Technology and the Mine Problem Symposium: Second 
in the Series of Sesquiannual Symposia.  18-21 November, 1996. Monterey, 
CA: Naval Postgraduate School, 1996, v. 2, p. 7-105 thru 7-108.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Van den Broek, Sebastiaan P., Eric J. Bakker, Dirk-Jan de Lange, and Arne 
Theil. "Detection and Classification of Infrared Decoys and Small Targets in a 
Sea Background." IN Targets and Backgrounds VI: Characterization, 
Visualization, and the Detection Process, 24-26 April 2000, Orlando, FL. 
Proceedings of the SPIE, v. 4029, p. 70-80, 2000. 
SPIE DIGITAL LIBRARY 
Walter, Donald. “Use of the Standard Navy Shipboard Fathometer (AN/UQN-4A) 
for Underway Classification of Seafloor Sediments.” IN Proceedings of the Fifth 
International Symposium on Technology and the Mine Problem.  April 22-25, 
2002. Monterey, CA: Naval Postgraduate School, [2002], III.217 thru III.226   
DKL V 856 .T42 2002 GENERAL 
 
Wang, Chao, and Keyu Jiang. "A Small Targets Tracking Method for Water Mine 
Sonar Image Array." IN 2012 Fifth International Symposium on 
Computational Intelligence and Design (ISCID 2012), 28-29 October 2012, 
Hangzhou, China,  v. 2, p. 134-137. Los Alamitos, CA: IEEE, 2012. 
IEEE XPLORE DATABASE 
 
Watson, R. “Towards the Specification of Simulation Models Using Patterns.” 
Proceedings of the 1997 Summer Computer Simulation Conference 
Simulation and Modeling Technology for the Twenty-First Century, 13-17 
July 1997, Arlington, VA, p. 271-276. San Diego, CA: SCSI San Diego, 1997 
Wei, Zhao-Yi, Dah-Jye Lee, David Jilk, and Robert Schoenberger. "Motion 
Projection for Floating Object Detection." IN Advances in Visual Computing. 
Proceedings Third International Symposium, ISVC 2007. Part II. (Lecture 
Notes in Computer Science vol. 4842), p. 152-161. Springer, Berlin, Heidelberg, 
2007. 





Weihua, Cong, Huo Guozheng, and Zheng Yiming. "Anti-Reverberation Target 
Detection and Identification in Synthetic Aperture Sonar." IN Proceedings of the 
2000 International Symposium on Underwater Technology, 23-26 May 2000, 
Tokyo, Japan, p. 54-61. Piscataway, NJ: IEEE, 2000. 
IEEE XPLORE DATABASE 
 
Wernli. R. L. "Trends in UUV Development Within the U.S. Navy." IN Oceans 
'97, Halifax, NS (Canada), 6-9 October 1997. Proceedings of Oceans '97.  
IEEE XPLORE DATABASE 
 
Wetzel, J.P. and A.D. Nease. “Joint Amphibious Mine Countermeasures (JAMC) 
System.” IN Proceedings of the Autonomous Vehicles in Mine 
Countermeasures Symposium.  4-7 April 1995. Monterey, CA: Naval 
Postgraduate School, [1995], p. 7-37 thru 7-43.  
DKL V 856 .A97 1995 GENERAL 
 
Wheless, Glen H., Cathy M. Lascara, Mark F. McKeon, James T. Costigan, Aron 
D. Bartle, and Larry E. Ramey. "Data Visualization and Analysis from within a 
Collaborative Virtual Environment: Applications for Littoral Warfare." IN 
Detection and Remediation Technologies for Mines and Minelike Targets 
VI, 16-20 April, 2001. Orlando, FL. Proceedings of the SPIE, v. 4394, p. 828-836, 
2001. 
SPIE DIGITAL LIBRARY 
Wickenden, John, R. Brothers and K. Murphy. "Generic Target Recognition for 
MCM." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Wiegert, Roy, John Oeschger, and Eric Tuovila. "Demonstration of a Novel Man-
portable Magnetic STAR Technology for Real Time Localization of Unexploded 
Ordnance." IN OCEANS 2007, 29 September - 4 October 2007, Vancouver, BC, 
p. 1-7. Piscataway, NJ: IEEE, 2007. 
IEEE XPLORE DATABASE 
Wiegert, Roy, Kwang Lee, and John Oeschger. "Improved Magnetic STAR 
Methods for Real-time, Point-by-Point Localization of Unexploded Ordnance and 
Buried Mines." IN OCEANS 2008, 15-18 September, 2008, Quebec City, QC, p. 
1-7. Piscataway, NJ: IEEE, 2008. 






Wiegert, Roy, and John Oeschger. "Generalized Magnetic Gradient Contraction 
Based Method for Detection, Localization and Discrimination of Underwater 
Mines and Unexploded Ordnance." IN OCEANS, 2005. 17-23 September 2005, 
Washington, DC, v. 2 p. 1325-1332. IEEE, 2005.  
IEEE XPLORE DATABASE 
 
Wiegert, Roy F., and Brian L. Price. "Magnetic Sensor Development for Mine 
Countermeasures using Autonomous Underwater Vehicles." IN Information 
Systems for Divers and Autonomous Underwater Vehicles Operating in 
Very Shallow Water and Surf Zone Regions II, 27 April 2000, Orlando, FL. 
Proceedings of the SPIE, v. 4039, p. 93-104.  
SPIE DIGITAL LIBRARY 
Wiegert, Roy F., and John W. Purpura. "Magnetic Scalar Triangulation and 
Ranging System for Autonomous Underwater Vehicle Based Detection, 
Localization and Classification of Magnetic Mines." IN Oceans '04 MTS/IEEE 
Techno-Ocean '04, 9-12 November, 2004, Kobe, Japan, v. 2, p. 890-896. 
Piscataway, NJ: IEEE, 2004.  
IEEE XPLORE DATABASE 
 
Williams, David. “On Optimal AUV Track-Spacing for Underwater Mine 
Detection.” IN IEEE International Conference on Robotics and Automation 
ICRA, May 3, 2010 - May 7, 2010, p. 4755-4762. 
IEEE XPLORE DATABASE 
 
Williams, David P., and Alan J. Hunter. "Multi-Look Processing of High-
Resolution SAS Data for Improved Target Detection Performance." IN 2015 IEEE 
International Conference on Image Processing (ICIP), 27-30 September 
2015, Quebec City, QC, Canada, p. 153-157. IEEE, 2015. 
IEEE XPLORE DATABASE 
 
Wilson, James H., Josette Paquin Fabre, Julie A. Bosch, and George B. Dowling. 
“Buried Mine Detection in Shallow Water Using a Real-Time Sediment Classifier 
and Volumetric Array Beamforming.” IN Proceedings of the Autonomous 
Vehicles in Mine Countermeasures Symposium.  4-7 April 1995. Monterey, 
CA: Naval Postgraduate School, [1995], p. 6-248 thru 6-264.  
DKL V 856 .A97 1995 GENERAL 
 
Witherspoon, Ned H. "Developmental and Operational Testing of the COBRA 
System for Coastal Minefield Detection." IN Detection and Remediation 
Technologies for Mines and Minelike Targets, 9 April 1996, Orlando, FL. 
Proceedings of the SPIE, v. 2765, p. 14-15, 1996. 
SPIE DIGITAL LIBRARY 
 
 121 
Won, I. J., Steve Norton, Bill SanFilipo, and F. Kunak.. “Active Broadband 
Electromagnetic Detection and Classification of Buried Naval Mines.” IN 
OCEANS '02 MTS/IEEE, 29-31 October 2002. v. 2. Biloxi, MS: Marine 
Technology Society, 2002, p. 966-973. 
IEEE XPLORE DATABASE 
 
Wong, Tim, et al. "Tactical Multi-Spectral Imager Program as an Extension of 
COBRA Block I from Overland MCM to the Water." IN Proceedings of the 
Eighth International Symposium on Technology and the Mine Problem.  
May 5-8, 2008. Monterey, CA: Naval Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Woodfin, R.L. “Rigid Polyurethane Foam Technology for Countermine (Sea) 
Program.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 2, p. 8-91 
thru 8-102.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Woods, Sarah, Weilin Hou, Wesley Goode, Ewa Jarosz, and Alan Weidemann. 
"Quantifying Turbulence Microstructure for Improvement of Underwater Imaging." 
IN Ocean Sensing and Monitoring III, 26-27 April 2011, Orlando, FL. 
Proceedings of the SPIE v. 8030, p. 80300A-1 thru 80300A-11. 
SPIE DIGITAL LIBRARY 
Yoder, Timothy J., Joseph A. Bucaro, Brian H. Houston, and Harry J. Simpson. 
"Long-Range Detection and Identification of Underwater Mines using Very Low 
Frequencies (1 to 10 kHz)." IN Detection and Remediation Technologies for 
Mines and Minelike Targets III, 13-17 April 1998, Orlando, FL. Proceedings of 
the SPIE, v. 3392, p. 203-210, 1998. 
SPIE DIGITAL LIBRARY 
 
Yong Chye Tan and B. E. Bishop. “Evaluation of Robot Swarm Control Methods 
for Underwater Mine Countermeasures.” IN Proceedings of the 36th IEEE 
Southeastern Symposium on System Theory, March 14-16, 2004, Atlanta, 
GA: IEEE, 2004. p. 294-298. 
IEEE XPLORE DATABASE 
 
Young, Charlie B. “Clandestine Mine Reconnaissance: Unmanned Undersea 
Vehicles.” IN Proceedings of the Technology and the Mine Problem 
Symposium: Second in the Series of Sesquiannual Symposia.  18-21 
November, 1996. Monterey, CA: Naval Postgraduate School, 1996, v. 1, p. 5-149 
thru 5-178.    
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
 122 
Young, Joel W. “A Diver Held Navigation, Bathymetry Measuring, and Current 
Profiling Sonar System.” IN OCEANS '97. 6-9 October 1997, Halifax, NS 
(Canada). v. 1. [New York: IEEE]: Oceans '97 MTS/IEEE Conference Committee, 
c1997, p. 273-279. 
IEEE XPLORE DATABASE 
 
Yu, Siquan, Jinxin Shao, Zhi Han, Lei Gao, Yang Lin, Yandong Tang, and 
Chengdong Wu. "Mine Like Object Detection and Recognition Based on 
Intrackability and Improved BOW." IN 2016 IEEE International Conference on 
Cyber Technology in Automation, Control, and Intelligent Systems 
(CYBER), 19-22 June 2016, Chengdu, China, p. 222-227. IEEE, 2016. 
IEEE XPLORE DATABASE 
 
Żak, Bogdan. "The Search and Identification of Underwater Object by Sonar and 
Vision Systems of Underwater Vehicle." IN Proceedings of the 11th WSEAS 
International Conference on Systems, Agios Nikolaos, Crete Island, Greece, 
July 23-25, 2007, p. 238-243. 
Zakharia, Manell E. and Patrick Chevret. “Classification and Characterization of 
Mine-Like Objects Using Wide Band Sonar.” IN Proceedings of the Third 
International Symposium on Technology and the Mine Problem…to Change 
the World.  April 6-9, 1998. Monterey, CA: Naval Postgraduate School, [1998], 
Pillar II 113 thru 121. 
DKL V 856 .T42 1998 GENERAL 
 
Zalesak, Matthew, Bruce Johnson, Steven R. Broadstone, Alice M. Chiang, and 
R. Lee Thompson. “Recent Developments in Sonar for EOD Applications.” IN 
OCEANS 2005, Proceedings of MTS/IEEE.” Washington, DC, September 17-
23, 2005. p. 633-637. 
IEEE XPLORE DATABASE 
 123 
 
 DOCUMENTS, THESES AND TECHNICAL REPORTS 
 
 
Abelev, A. V., P. J. Valent and C. Barbu. Risk Assessment and 
Implementation of Impact Burial Prediction Algorithms for Detection of 
Bottom Sea Mines. Stennis Space Center, MS: Naval Research Laboratory, 
2004. 16p. 
ABSTRACT: This paper presents a probabilistic approach to predicting the risk  of encountering 
mines impact buried in mud seafloors. This approach is based on a stochastic interpretation of 
the sets of both the input and the output parameters used by the existing predictive software. The 
input parameters describe the variability in the environmental parameters of the layered 
sediments, as well as the dynamic parameters of the mine impacting the mud line. The output 
parameters are represented by several variables most relevant to the Navy mine hunting forces, 
i.e. height proud or percentage of surface area proud. Both sets of input parameters are 
described using their Gaussian distributions, derived from experimental observations. The 
stochastic output of the predictive impact burial model is evaluated using a Monte-Carlo 
simulation technique and compared with the diver measured data. The model displays a 
somewhat better performance, in statistical terms, as opposed to the deterministic evaluations. 
Previously observed tendencies to overestimate the height protruding, the final pitch in mud and 
to underestimate the surface area exposed are confirmed but with the added information from 
comparing the probability distributions. The model evaluated produces a somewhat more 
meaningful result for the decision mak ing process of the MCM forces if exercised in the 
suggested Monte Carlo framework . Reference probability charts are developed providing a more 
accurate and easier to interpret model output that could be effectively utilized by the Navy Mine 
Counter-Measures (MCM) forces. 
ACCESSION NUMBER: ADA444543 
http://dtic.mil/docs/citations/ADA444543 
 
Acquisition of the Airborne Laser Mine Detection System. Washington, DC. 
Department of Defense, Office of the Inspector General, 2 May 2001. 32p.  
ABSTRACT: The Airborne Laser Mine Detection System is a mine countermeasure that is 
intended to detect, classify, and localize floating or moored sea mines that are near the surface. 
The Navy will deploy the Airborne Laser Mine Detection System on MH-60S helicopters to 
provide organic airborne mine defense for Carrier Battle Groups and Amphibious Ready Groups. 
The Navy will use this capability in littoral zones, confined straits, choke points, and the 
amphibious objective area. The system is portable and transferable and represents a capability 
that does not exist in the Navy's mine countermeasures inventory. The program office estimates 
that the system will cost $167.2 million for research, development, test and evaluation and $206.7 
million for procurement. The Navy Acquisition Executive is the milestone decision authority for 
this Acquisition Category II program. 
REPORT NUMBER: IG/DOD-D-2001-111 




Adkins, Arthur A. and David P. Burnette. Solving the Mine Countermeasures 
Problem: A Matter of Focus and Priority. Newport, RI: Naval War College, 
Center for Naval Warfare Studies, May 1996. 36p.  
ABSTRACT: This document reviews mine countermeasure operations and how they impact on 
current national security and national military strategies as well as service doctrine. It recognizes 
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that shortfalls in dealing with sea mines still exist and recommends where resources should be 
focused in order tack le the most serious challenges facing future naval operations. 
REPORT NUMBER: NWC/CNWS-RR-1-96 
ACCESSION NUMBER: ADA309750 
http://dtic.mil/docs/citations/ADA309750  
 
Ahn, So W. Neutralization of Surf Region Mines. Trident scholar project report. 
Annapolis, MD: Naval Academy, 9 May 1995. 124p.  
ABSTRACT: There is significant military interest in the dynamic behavior of a net array of 
circular cylinders traveling through a fluid medium. Although research has been conducted on a 
towed single line configuration in water, there is little information regarding the dynamic behavior 
of a towed net configuration. This investigation examined the effect that physical geometry, tow 
velocity, and tow angle- of-attack  had on the lift and drag acting on a net towed in water. The 
measurements indicate a significant relationship between these factors and the stability of the 
net, and also provide normalized polynomial equations which will be useful in predicting the 
aero-ballistics of the net. 
ACCESSION NUMBER: ADA299408 
http://dtic.mil/docs/citations/ADA299408  
 
Akyol, Kadir. Hardware Integration of the Small Autonomous Underwater 
Vehicle Navigation System (SANS) Using a PC/104 Computer. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, March 1999.  165p.  
ABSTRACT: At the Naval Postgraduate School (NPS), a small AUV navigation system (SANS) 
has been developed for research in support of shallow-water mine countermeasures and coastal 
environmental monitoring. The objective of this thesis is to develop a new version of SANS, 
aimed at reducing size and increasing reliability by utilizing state-of-the-art hardware components. 
The new hardware configuration uses a PC/104 computer system, and a Crossbow DMU-VG Six-
Axis Inertial Measurement Unit (IMU). The PC/104 computer provides more computing power and 
more importantly, increases the reliability and compatibility of the system.  Replacing the old IMU 
with a Crossbow IMU' eliminates the need for an analog-to-digital (A/D) converter, and thus 
reduces the overall size of the SANS. The new hardware components are integrated into a 
work ing system. A software interface is developed for each component. An asynchronous 
Kalman filter is implemented in the current SANS system as a navigation filter. Bench testing is 
conducted and indicates that the system works properly. The new components reduce the size of 
the system by 52% and increase the sampling rate to more than 80Hz. 




Alexander, Lee, Richard T. Walker, and Scott L. Krammes. Q-Route Survey 
Demonstration Project Operational Assessment. Final report. Groton, CT: 
Coast Guard Research and Development Center, June 1990. 119p.  
ABSTRACT: The Q-Route survey mission involves exploratory ocean floor reconnaissance and 
the location/relocation of mine-like objects along established routes from the entrance of major 
U.S. ports to the continental shelf. This report presents results of a joint U.S. Coast Guard - U.S. 
Navy Q-Route Survey project conducted in New London, CT. USCG vessels were equipped with 
commercially-available equipment and systems, and manned by a mix of USCG and USN 
personnel. Results of at-sea operational evaluations intended to measure the effectiveness of an 
integrated navigation/data management system in meeting Q-route survey mission requirements 
are discussed. An integrated system configuration comprised of side scan sonar, display/data 
management, and navigation/positioning subsystem was found to be highly effective for 
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conducting detailed Q-route surveys. USCG vessels are suitable platforms from which to conduct 
coastal Q-route survey operations. No significant vessel-related constraints were associated with 
available work ing space, minimum vessel speed, or electrical power. A  joint-service approach to 
Q-route survey operations effectively uses existing sk ills and talent. With only minimum training 
assigned USN personnel operated the equipment consoles while USCG personnel piloted the 
vessel and deployed/recovered the side scan sonar and acoustic tracker hydrophone. The most 
critical factor impacting the effective conduct of route survey operations was the availability and 
performance of the radio navigation system. During these trials Differential Loran-C provided a 
predictable, geodetic accuracy of 23 meters, 2 DRMS. 
ACCESSION NUMBER: ADA230638 
http://dtic.mil/docs/citations/ADA230638 
 
Allen, Charles R. Mine Drop Experiment II with Operational Mine Shapes 
(MIDEX II). Master’s thesis. Monterey, CA: Naval Postgraduate School, 2006. 
306p. 
ABSTRACT: The Navy's Impact Burial Model (IMPACT35) predicts the cylindrical mine 
trajectory in air and water columns and burial depth and orientation in sediment. Impact burial 
calculations are derived primarily from the sediment characteristics and from the mine's three-
dimensional air and water phase trajectories. Accurate burial prediction requires that the model's 
water phase trajectory reasonably mimics the object's true trajectory. In order to determine what 
effect varying the shape to more closely match real-world mines has on the shape's water phase 
trajectory, Mine Drop Experiment II was conducted. The experiment consisted of dropping four 
separate types of scaled shapes (Sphere, Gumdrop, Manta, and Rockan) into a water column, 
and the resultant falls were filmed from two nearly orthogonal angles. Initial drop position, initial 
velocities, and the drop angle were controlled parameters. The Sphere and Gumdrop shapes 
tended to have smooth arcing drop paths. The Manta shape dropped much more slowly than the 
Sphere or Gumdrop shapes. The Manta had a tendency to either fall in a spiral with its bottom 
parallel to the bottom or on its side in a twisting motion. The Rockan tended to either flip or swoop 
as it entered the water but then settle in a slow spin with its primary length parallel to the bottom. 
The dispersion of all four shapes at the selected depth of 2.5 m was wide and variable. The data 
collected from the experiment can be used to develop and validate the mine Impact Burial 
Prediction Model with operational, non-cylindrical mine shapes. 
ACCESSION NUMBER: ADA445278 
http://www.dtic.mil/docs/citations/ADA445278   
http://hdl.handle.net/10945/2863 
 
Allen, Timothy E. Using Discrete Event Simulation to Assess Obstacle 
Location Accuracy in the REMUS Unmanned Underwater Vehicle. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, 2004. 149p. 
ABSTRACT: Navy personnel use the REMUS unmanned underwater vehicle to search for 
submerged objects. Navigation inaccuracies lead to errors in predicting the location of objects 
and thus result in increased search times for Explosive Ordnance Disposal (EOD) teams 
searching for the object post-mission. This thesis explores contributions to navigation inaccuracy 
using Discrete Event Simulation (DES) to model the vehicle's navigation system and operational 
performance. The DES produced for this thesis uses the JAVA-based Simkit package to simulate 
the navigation system in REMUS. The model considers factors affecting accuracy, such as 
compass error, the effect of current, transducer drop error, transducer positioning effects, and 
ping interval. Mines can be placed at specific locations or generated randomly. Three types of 
vehicles are considered in this thesis. First, a simple vehicle that navigates by Dead Reckoning is 
analyzed. Second, a more complex vehicle that navigates using Long-Baseline (LBL) is analyzed. 
Third, the vehicle is simulated to move through an area of interest in a sweeping pattern that is 
populated by 10 mines, each of which is randomly positioned. Data from the last vehicle are used 
to build three analytic models that the operator can use to improve performance. First, the 
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probability of detection is modeled by a logit regression. Second, given that detection has 
occurred, the mean location offset is modeled by a linear regression. Third, the distribution of 
errors is shown to follow an exponential distribution. These three models enable operators to 
explore the impact of various inputs prior to programming the vehicle, thus allowing them to 
choose the best combination of vehicle parameters that minimize the offset error between the 
reported and actual locations. 




Altenburg, Robert .A., Karl W. Rehnn, and Nicholas P. Chotiros. Sediment 
Classification and Bathymetry Data Acquired from the AN/UQN-4 Depth 
Sounder in Support of MTEDS. Austin, TX: University of Texas, Austin, Applied 
Research Laboratories, 25 October 1995. 55p.   
ABSTRACT: A realtime system for the measurement of the bottom reflection coefficient using 
the AN/UQN-4 depth sounder was developed. Data provided by the system is transferred to the 
MTEDS database system where it is made available to the Acoustic Sediment Classification 
System (ASCS). In addition to the bottom reflection coefficient, the system also provides time and 
ship's position from a built-in GPS receiver, and depth data for the MTEDS database. Three sea 
tests provided data for system development. In addition, geophysical measurements, which were 
made during the sea tests by the Coastal Benthic Boundary Layer Special Research Project, 
were used to verify the system results. Basic design features of the system, both hardware and 
software, are discussed. 
REPORT NUMBER: ARL-TR-95-31 
ACCESSION NUMBER: ADA308224 
http://dtic.mil/docs/citations/ADA308224  
 
An, Myoung, J.Tory Cobb, B. Shenefelt, and Richard Tolimieri. Advances in 
Group Filter Applications to Sea Mine Detection. Panama City Beach, FL: 
Prometheus Inc., 2006. 6p. 
ABSTRACT: Automatic detection of sea mines in coastal regions is a difficult task  due to the 
highly variable sea bottom conditions present in the underwater environment. Detection systems 
must be able to discriminate objects which vary in size, shape, and orientation from naturally 
occurring and man-made clutter. Additionally, these automated systems must be computationally 
efficient to be incorporated into unmanned underwater vehicle (UUV) sensor systems 
characterized by high sensor data rates and limited processing abilities. Using noncommutative 
group harmonic analysis, a fast, robust sea mine detection system is created. A family of unitary 
image transforms associated to noncommutative groups is generated and applied to side scan 
sonar image files supplied by Naval Surface Warfare Center Panama City (NSWC PC). These 
transforms project key image features, geometrically defined structures with orientations, and 
localized spectral information into distinct orthogonal components or feature subspaces of the 
image. The performance of the detection system is compared against the performance of an 
independent detection system in terms of probability of detection (Pd) and probability of false 
alarm (Pfa). 






Anglin, Anthony J. Investigation of Surface Waves Using a Two-Axis Source-
Receiver Combination. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, June 1996. 76p.  
ABSTRACT: The goals of this thesis are (1) to design and test a two-axis surface wave source 
and two-axis surface wave receiver and (2) to investigate the use of surface waves to detect 
buried objects in water saturated sand. Results of measurements confirm the ability to generate 
particle motions in water saturated sand consistent with surface wave excitation. However, 
limitations in the size of the test tank prohibit a thorough investigation of the ability of the source 
and receiver to selectively excite and detect surface waves. 




APL-UW High-Frequency Ocean Environmental Acoustics Models 
Handbook.  Seattle, WA: Applied Physics Laboratory, October 1994. 210p.  
ABSTRACT:  This report updates several high-frequency acoustic models used in simulations 
and system design by Navy torpedo and mine countermeasure programs. The models presented 
augment and supersede those given previously in APL-UW technical note 7-79 (August 1979) 
and its successors, APL-UW technical reports 8407 and 8907. The report addresses the 
interaction of high-frequency acoustic energy with the ocean's volume, surface, bottom, and ice. It 
also addresses ambient noise generated by physical processes at the ocean surface and by 
biological organisms. The results are given in a form that can be exploited in simulations. The 
relevant fundamental experimental and theoretical research by APL and others upon which these 
models are based is available in the references. 
REPORT NUMBER: APL-UW-TR-9407 
ACCESSION NUMBER: ADB199453 
http://dtic.mil/docs/citations/ADB199453  
 
Arslan, Suat. Testing and Evaluation of the Small Autonomous Underwater 
Vehicle Navigation System (SANS). Master’s thesis. Monterey, CA: Naval 
Postgraduate School, March 2000. 108p.  
ABSTRACT: At the Naval Postgraduate School (NPS), a small AUV navigation system (SANS) 
was developed for research in support of shallow-water mine countermeasures and coastal 
environmental monitoring The objective of this thesis is to test and evaluate the SANS 
performance after tuning the filter gains through a series of testing procedures. The new version 
of SANS (SANS III) used new hardware components which were smaller, cheaper, and more 
reliable. A PC/l O4 computer provided more computing power and, increased the reliability and 
compatibility of the system. Implementing an asynchronous Kalman filter in the position and 
velocity estimation part of the navigation subsystem improved the navigation accuracy 
significantly. To determine and evaluate the overall system performance, ground vehicle testing 
was conducted. Test results showed that the SANS III was able to navigate within + 15 feet of 
Global Positioning track  with no Global Positioning update for three minutes. 







Avera, William E., Michael M. Harris, Leonard D. Bibee, S. Lingsch, and John T. 
Sample. Multibeam Bathymetry from a Mine-Hunting Military Sonar.  Stennis 
Space Center, MS: Naval Research Center, 11 June 2002. 17p.   
ABSTRACT: Multibeam bathymetry is obtained from the AN/AQS-20 mine-hunting sonar 
system. The AN/AQS-20 Volume Search Sonar uses a swath of beams directed downward and 
perpendicular to the direction of motion to cover more than 180 degrees around the sensor. This 
coverage creates a coarse-sampling, multibeam sonar that can measure the bottom depth. Raw 
beamformed data are available from a dedicated experiment to demonstrate the feasibility for 
using this system to update existing bathymetric databases during mine hunting operations. Data 
processing uses a weighted-mean-time technique to determine the bottom reflection return from 
the downward directed beams within +45 degrees of the nadir beam (producing 90 degree 
swath). Data are compared with a recent multibeam survey covering the same location to 
determine the accuracy and optimize the data processing. The recent multibeam survey was 
obtained as a ground truth' using a conventional EM-1002 multibeam system. Comparison of the 
AN/AQS-20 data with the ground truth demonstrated good agreement for bathymetry and is 
within the requirements for mine warfare operations. Limitations on the bathymetry accuracy are 
related to the pressure sensor that measures tow-body depth. 




Ayers, Joseph, Jan Witting, Cricket Wilbur, Paul Zavracky, Nicol McGruer, and 
Donald Massa. Biometric Robots for Shallow Water Mine Countermeasures. 
Boston, MA: Northeastern University, Marine Science Center, 2000?  16p.  
ABSTRACT: We are developing two classes of biomimetic autonomous underwater vehicles 
based on animal models with superior performance in shallow water. The first is an 8-legged 
ambulatory vehicle, that is based on the lobster and is intended for autonomous mine 
countermeasure operations in rivers, harbors and/or the littoral zone ocean bottom with robust 
adaptations to irregular bottom contours, current and surge. The second vehicle is an undulatory 
system that is based on the lamprey and is intended for remote sensing operations in the water 
column with robust depth/altitude control and high maneuverability. These vehicles are based on 
a common biomimetic control, actuator and sensor architecture that features highly modularized 
components and low cost per vehicle. Operating in concert, they can conduct autonomous 
investigation of both the bottom and water column of the littoral zone or rivers. These biomimetic 
systems represent a new class of autonomous underwater vehicles that may be adapted to 
operations in a variety of habitats. 
http://www.neurotechnology.neu.edu/NPS2000Manuscript.pdf   
 
 
Aylward, Matthew M. Mines in the Surf Zone: A Propsed Breaching Concept. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 1994. 60p.  
ABSTRACT: This thesis addresses the threat that mines in the surf zone (ten foot curve to the 
high water mark) pose to Operational Maneuver From The Sea. Additionally, problems presented 
by minefields beginning at the high water mark  and extending inland are reviewed. Effectiveness 
of notional minefields consisting of tilt rod and pressure fused anti-tank mines are modeled as a 
planar Poisson process. The delivery of the assault echelon (a Marine Expeditionary Force 
(Forward)) by landing craft is modeled as a simple circular flow process. Three methods for 
overcoming the minefields are developed and compared using five measures of effectiveness. A 
decision criteria for breaching a minefield by bulling through is offered. A breaching concept using 
fuel air explosives and a unique mine rake are presented. The thesis concludes that development 
of the 'Blast, Rake, Breach' concept should be pursued. Anti-snag plowing system, AAV, LCAC, 
Surf Zone, VSW. 
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ACCESSION NUMBER: ADA285184 
http://www.dtic.mil/docs/citations/ADA285184 
http://hdl.handle.net/10945/30917 
Bailey, John W., Alexander O. Gallo, Tzee-Nan K. Lo, Caolionn L. O’Connell, 
Thomas P. Frazier, and Patricia F. Bronson. Remote Minehunting System: 
Root Cause Analysis.  Alexandria, VA: Institute for Defense Analyses, 2010. 
27p. 
ABSTRACT: The Remote Minehunting System (RMS) is a mine reconnaissance system for the 
detection, classification, identification, and localization of bottom and moored mine-like objects in 
shallow and moderately deep water. In December 2009 the Navy notified Congress of a critical 
Nunn-McCurdy breach in both the Program Acquisition Unit Cost (PAUC) and Average 
Procurement Unit Cost (APUC). The Navy reported that the PAUC had risen 85.1 percent, from 
$12.1 million in the October 2006 Acquisition Program Baseline (APB) to $22.4 million. Over the 
same time span the APUC rose 51.2 percent, from $8.4 million to $12.7 million. A root cause 
analysis revealed three major reasons for the cost growth. First, the Navy reduced its planned 
procurement quantity from 106 to 52 as it decided to procure a different, more advanced system 
for the Littoral Combat Ship (LCS) Anti-Submarine Warfare modules. Second, there were 
significant failures of governance by the Office of the Assistant Secretary of the Navy (OASN) 
(Research, Development & Acquisition (RDA)). Third, the APB cost estimates used unreasonably 
optimistic production projections based on an erroneous first unit cost. 
REPORT NUMBER: IDA Paper P-4600 
ACCESSION NUMBER: ADA549743 
http://www.dtic.mil/docs/citations/ADA549743 
 
Ballard, Bradley, Tim Degnan, Michael Kipp, Jennifer Johnson, DeJuan Miller, 
and Michelle Minto. Mine Safety Detection System (MSDS). Systems 
Engineering Capstone Research Project. Monterey, CA: Naval Postgraduate 
School, 2012. 69p.  
ABSTRACT: The search, detection, identification and assessment components of the U.S. 
Navys organic modular in-stride Mine Countermeasure (MCM) Concept of Operations (CONOPS) 
have been evaluated for their effectiveness as part of a hypothetical exercise in response to the 
existence of sea mines placed in the sea lanes of the Strait of Hormuz. The current MCM 
CONOPS has been shown to be capable of supporting the mine search and detection effort 
component allocation needs by utilizing two Airborne Mine Countermeasure (AMCM) deployed 
systems. This adequacy assessment is tenuous. The CONOPS relies heavily upon the Sikorsky 
MH- 60/S as the sole platform from which the systems operate. This reliance is further 
compounded by the fact both AMCM systems are not simultaneously compatible on board the 
MH-60/S. As such, resource availability will challenge the MCM CONOPS as well as the other 
missions for which the MH-60/S is intended. Additionally, the AMCM CONOPS systems are 
dependent upon the presence of warfighters in the helicopters above the minefield and as integral 
participants in the efforts to identify sea mines and to assess their threat level. Model Based 
System Engineering (MBSE) techniques have been combined with research and stakeholder 
inputs in an analysis that supports these assertions 






Barrett, R. E., G. W. Landwehr, and J. K. Major. Mine Detection and Location 
with Type 1174 Sonar. New Haven, CT: Yale University, Laboratory of Marine 
Physics, March 1954.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD030022   
http://dtic.mil/docs/citations/AD030022 
 
Bauer, Eric J. Fuzzy Auto Detection of Bottom Mines. Master’s thesis. Boca 
Raton, FL: Florida Atlantic University, 2000. 115p. 
Abstract: An automatic mine detection method has been designed for the purpose of locating mine-
like objects on the seabed in real time using a high frequency, high resolution side scan sonar. The 
processing flow includes a calculation of the average scattering function of the local environment, 
shadow detection, and a fuzzy logic clustering/fuzzy logic detection procedure for identifying mine-like 
shadows. An Autonomous Underwater Vehicle (AUV) equipped with a fuzzy detection system gives 
the Navy the capability of rapidly locating bottom mines in littoral underwater environments during 
over-the-horizon operations. 
Behrendt, J. W., J.W. Sampsell. The AN/UQS-2(XG-1) Ship-Helicopter Mine 
Detecting Sonar. San Diego, CA: Navy Electronics Laboratory, 1960. 52p.  
ABSTRACT: The problem studied was to develop a combined ship-helicopter sonar equipment 
utilizing CTFM techniques and using the helicopter as a maneuverable and stable platform to 
carry the primary target acquisition portions of the system. After several modifications in the 
design approach, and equipment was developed and sent to U.S. Navy Mine Defense 
Laboratory, Panama City, Florida, for technical evaluation tests. The results of these tests will be 
described in a report from USNMDL. The advantages of helicopter mobility and associated 
variable-depth transducer arrangement were demonstrated; however these were partially offset 
by difficulties in keeping the helicopter positioned above the transducers during a search 
operation.  
ACCESSION NUMBER: ADA051528  
http://www.dtic.mil/docs/citations/ADA051528  
Bello, Martin G. Concepts for the Use of Three-Dimensional Depth Maps in 
Underwater Mine Classification. Cambridge, MA: Charles Stark Draper 
Laboratory, Inc., 1991. 53p.  
ABSTRACT:  This report is an examination of concepts for the utilization of three dimensional 
depth map information for the construction of features to be employed by neural network  based 
classifiers in the classification of underwater mines. The evaluation of the discriminatory power of 
a subset of the identified three dimensional features for mine detection/classification, in the 
context of actual or simulated data, will be reported separately. The context that forms the basis 
for the current study envisions the availability of coregistered side- scan sonar derived intensity 
imagery and three dimensional depth map information at the same resolution. Hence, the three-
dimensional related features to be described are to be viewed as augmenting features computed 
from side scan sonar imagery. The discussion focuses separately in Section 2 and 3 on the 
construction of three-dimensional features that use low resolution and high resolution depth map 
construction concepts, respectively, and associated with the use of telesounding and swath 
bathymetry techniques, respectively. Finally, Section 4 summarizes the study's conclusions. 




Bennett, Richard H., Conrad W. Curry. Statistical Database Generation and 
Geotechnical Mine Burial Prediction Maps for Coastal Shallow-Water Fine-
Grained Sediments. Picayune, MS: Seaprobe, Inc., 2003. 5p.  
ABSTRACT: LONG-TERM GOALS. The ultimate goal is to substantially improve, 
quantitatively, the U.S. Navy s mine burial predictive capabilities including the Naval 
Oceanographic Office (NAVO) Mine Warfare operational issues. The goal also is to provide a 
strong technical basis for the Office of Naval Research (ONR) science program in mine burial 
prediction basic and applied research (Bennett et al., 1999; Bennett and Wilkens, 2000; Bennett, 
2000). The U.S. Navy s capabilities must be substantially improved to meet operational and fleet 
requirements in mine burial prediction for shallow-water coastal environments. This project is 
jointly funded by ONR and NAVO. Comprehensive interrelated sediment geotechnical databases 
are being developed with empirical relationships that support the developing Expert System (ES) 
and are crucial to developing a geotechnical mine burial mapping technique based on quantitative 
sediment properties. The geotechnical, soil physics, and sediment properties approach is 
essential to quantitatively and statistically evaluate and confidently predict mine burial and 
predicted depths of burial in shallowwater coastal environments with the ultimate goal of 
producing mine burial prediction maps. OBJECTIVES. The objectives are to 1) select two or three 
shallow-water coastal areas and carry out a comprehensive synthesis of the surficial sediment 
textural and geotechnical properties of the near shore ( 100 m water depth) environments; 2) 
conduct a comparative analysis of the geological environments in terms of the sediment 
properties; 3) develop and analyze the statistical distribution of the sediment and geotechnical 
properties in terms of the environment(s) of deposition and geological setting; and 4) develop 
predictive empirical equations of sediment geotechnical properties and mine burial potential with 
estimates of uncertainty. 
ACCESSION NUMBER: ADA628144  
http://www.dtic.mil/docs/citations/ADA628144  
Blair, David G. Array Design: Literature Survey for A High-Resolution 
Imaging Sonar System. Pt 1. Technical note. Ascot Vale (Australia): Materials 
Research Laboratories, December 1993. 37p.  
ABSTRACT: This report, together with the proposed Part 2, surveys the literature relevant to 
the design of a sonar array for imaging mines with a resolution approaching 1 mm. Written as a 
descriptive and sometimes critical review, the report draws out the connections to mine imaging. 
Background areas surveyed include acoustic propagation and scattering, signal processing and 
display. The theory of array beamforming is traced, beginning from basics and including the near 
field and broadband signals. Three-dimensional beamforming, by the delay-and-add method and 
by backpropagation (numerical holography), are discussed. Work ing systems and related 
development work  are described, including sonar systems, high-resolution underwater imaging, 
imaging in medicine and nondestructive evaluation, synthetic aperture, acoustic holography and 
tomography. 
ACCESSION NUMBER: ADA277070 
http://dtic.mil/docs/citations/ADA277070  
Blandin, Mathiew, Jeramy Brux, Christopher Caraway, Jamie Cook, Samuel 
Fromille, David Haertel, Steven Hall, John Paul Kish, and Stephen Szachta. 2024 
Unmanned Undersea Warfare Concept. Systems Engineering Capstone 
Research Project. Team Alpha, Cohort 19. Monterey, CA: Naval Postgraduate 
School, 2013. 289p. 
ABSTRACT: Potential adversaries throughout the world continue to acquire and develop 
sophisticated multi-layered, anti-access, area-denial (A2AD) systems. To maintain its maritime 
superiority, the United States must continue to innovate systems that are capable of operating in 
and defeating these A2AD environments. In particular, command of the undersea domain 
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remains vital and will increasingly be critical in facing this future battle space. The challenges our 
nation faces, however, are not limited only to the technological capabilities of the warfighters, but 
also include a myriad of confounding constraints. In addition to the expected shortfalls of mission-
ready assets, the Submarine Forces also must address significant pressures in defense 
spending. Nevertheless, unmanned undersea vehicles (UUVs) remain one of the top priorities of 
the Chief of Naval Operations, as UUVs serve as effective force multipliers, while greatly reducing 
risk , in critical missions in A2AD environments. This report presents the findings of analysis and 
assessment conducted by an integrated systems engineering and analysis team of military officer 
students at the Naval Postgraduate School. Their operationally driven task ing seeks to design a 
system-of-systems of unmanned and manned undersea vehicles to ensure undersea dominance 
both in the near term and into the next decade. The importance of the systems perspective to this 
study is reflected by the extensive engagement with many operational stakeholders, academic 
researchers, industry partners, and acquisitions programs across the Naval enterprise. The 
capability-based approach highlights the mission suitability of both currently fielded UUVs and 
also technologies realizable within the next decade. The capstone final report summarizes these 
critical insights and provides detailed recommendations to inform decision makers of the present 
to prepare for the undersea forces of the future. 




Blankenship, James R. Assessing the Ability of Hyperspectral Data to Detect 
Lyngbya SPP: A Potential Biological Indicator for Presence of Metal 
Objects in the Littoral Environment. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, 2006. 241p. 
ABSTRACT: The aquatic filamentous bacteria (Cyanobacterium) Lyngbya majuscula is a 
nitrogen-fixer found in coastal waters often attached or adjacent to sea grass, algae and coral. It 
is characterized by phycobiliproteins, unique pigments found only in cyanobacteria. To sustain 
photosynthesis and nitrogen fixation, L. majuscula requires iron proteins and is therefore sensitive 
to the availability of this metal. The hypothesis tested in this study concerns the potential use of 
hyperspectral imaging in detecting L. majuscula in coastal regions as biological indicators for the 
presence of iron debris or metal objects in the littoral environment. This concept would have 
potential benefits and applications in mine detection and countermeasure techniques. Using a 
USB2000 field spectroradiometer, a spectral library was developed for the benthic substrates of 
Midway Atoll, Northwest Hawaiian Islands, spectrally characterizing L. majuscula and the 
surrounding coral reef substrates. The data was analyzed to determine unique spectral 
characteristics of the benthic cyanobacteria in a mixed coral environment and evaluated against 
the resampled spectral resolution of a number of hyperspectral sensors: Airborne Visible/Infrared 
Imaging Spectrometer (AVIRIS), Hyperspectral Mapper (HyMap) and Compact Airborne 
Spectrographic Imager (CASI). The results of the in situ spectroscopy suggest a strong potential 
for all three sensors to detect these cyanobacteria in a mixed coral reef environment at four 
distinct wavelengths attributable to phycobiliprotein pigment absorptions unique to cyanobacteria. 
Of these four discriminative absorption ranges, the phycoerythrin absorption of 565-576 nm 
shows the greatest potential for segregating cyanobacteria from a mixed algal/ coral / sand 
environment so long as the coral Montipora spp. is not present within the scene, since it has an 
overlapping absorption in those wavelengths. In the presence of Montipora corals, these 
cyanobacteria are more difficult to detect. However, in a mixed environment composed of L. 
majuscula and Montipora corals, the cyanobacteria can be distinguished by a different 
phycocyanin absorption, at 615-632 nm.  





Blumenberg, Michael A. Analysis of Explosive Ordnance Disposal Support 
Facilities Aboard the AVENGER (MCM-1) Class Ships. Washington, DC: 
Naval Sea Systems Command, December 1991. 96p.  
ABSTRACT:  The United States Navy's AVENGER Class mine countermeasures ships are 
designed with facilities to support an explosive ordnance disposal detachment. However, the 
design and use of these facilities has not been endorsed by either the United States Navy's 
explosive ordnance disposal community, mine warfare community or crews of the AVENGER 
Class ships. This research paper investigates the above circumstances by discussing the 
missions and capabilities of an explosive ordnance disposal detachment and the MCM-1 Class 
ships in mine countermeasures operations. This study will conclude by recommending a definitive 
relationship between explosive ordnance disposal detachments and the AVENGER Class ships 
for mine countermeasures operations, including recommendations for actions necessary to 
achieve this relationship. 
ACCESSION NUMBER:  ADA331928 
http://dtic.mil/docs/citations/ADA331928  
 
BM 1000 Mines Developed by the German Air Force. Naval Technical Mission 
in Europe, 1945. 68p.  
ABSTRACT: none available. 
ACCESSION NUMBER: ADA953474 
Boerman, Douglas A. Finding an Optimal Path Through a Mapped Minefield. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, March 1994. 55p.  
ABSTRACT: An integer programming model is developed to find an optimal path through a 
naval minefield which has been completely mapped. The region of the minefield is discretized into 
a grid network  and a network  flow model with side constraints is created to minimize the sum of a 
weighted combination of risk  and distance along any path through the minefield. Tests are 
conducted on a 20x20 grid with a field of 10 mines. This generates a model with 1470 variables 
and 818 constraints which is solved on an 80386 33 MHZ PC in 405 seconds. Tests are run for 
various weights and to test the effects of shifting the grid in space. Results show that varying the 
weight yields paths with sensible tradeoffs between distance and risk , and show that improved 
paths can be obtained by shifting the network  grid. The model developed provides users with a 
means to plan a covert penetration of a minefield using the potential intelligence gathering 
capabilities of an autonomous underwater vehicle. 




Borden, Steven A. Mine Countermeasures: A Comparative Analysis of US 
Navy Mine Countermeasures 1999 vs. 2020. Carlisle Barracks, PA: Army War 
College, 10 April 2000.  41p.  
ABSTRACT: The intent of this project is to complete a comparative analysis of current US 
Navy Mine Countermeasures capabilities versus projected capabilities in 2020. Following a 
historical background, this paper will review the current force structure, its capabilities and how 
this force operates. It will describe proposed changes to the force and alternative concepts of 
operation for the 2020 timeframe. Additionally, it will relate the impact of future mine 
countermeasures capabilities to the ability of naval forces to conduct operational maneuver from 
the sea and the impact to strategic sealift timelines. 





Bower, Grant R., Michael D. Richardson, Kevin B. Briggs, Paul A. Elmore, and 
Conrad S. Kennedy. Mine Burial by Scour: Results From the Gulf of Mexico 
Experiments. Stennis Space Center, MS: Naval Research Laboratory, 2004. 
11p. 
ABSTRACT: A 64 day experiment to characterize mine burial by scour was conducted in the 
winter of 2003 in water depth of 13 meters off Indian Rocks Beach (IRB) near Tampa Bay, 
Florida. lnstrumented and non-instrumented mines were located on both coarse and fine sand 
sediments. In addition to monitoring the mine burial (16 mines) the experiment included, 
measurements of sediments properties and oceanographic conditions, and a comparison of 
model prediction to measure burial. Mine burial, relative to the water-sediment interface, by scour 
occurred during storm events (defined by significant wave heights greater than 2 - meters). 
Following the second storm event burial of the mines on fine sand sediment exceeded 50% (and 
to 100% in some cases) whereas the mines on coarse sand sediment had buried little to none. 
Mine burial predictions based upon a wave induced scour model were nearly identical to the 
measured mine burial. 
ACCESSION NUMBER: ADA428148 
http://www.dtic.mil/docs/citations/ADA428148  
 
Bower, Grant R, Michael D. Richardson, Kevin B. Briggs, W.C. Vaughan, and 
Conrad S. Kennedy. Indian Rocks Beach Experiment, January-March 2003. 
Stennis Space Center, MS: Naval Research Laboratory, 2004. 103p. 
ABSTRACT: An experiment to characterize subsequent (scour) mine burial was conducted in 
the winter of 2003 in water depth of 13 meters near Tampa Bay, Florida. Four NRL Acoustic 
Instrument Mines (AIMs), Six Forschungsanstalt der Bundeswehr fur Wasserschall- und 
Geophysik  (FWG) Instrumented Mines and two each Inert Manta Mines, Rockan Mines and 500 
lb bombs were placed on the seafloor and left for a period of approximately 64 days. The 
instrumented mines will provide temporal burial status the burial status of the inert assemblies 
was observed and noted by divers. This preliminary report includes the diver observed data upon 
recovery for each mine, the recorded orientation change for each FWG mine and for each AIM 
the recorded burial, orientation, water temperature, tide wave period and significant weight height. 
ACCESSION NUMBER: ADA422065 
http://www.dtic.mil/docs/citations/ADA422065 
 
Boyer, Don L., Harindra J.S. Fernando, and Sergey I. Voropayev. The Dynamics 
of Cobbles In and Near the Surf Zone and Mine Movement In and Near the 
Surf Zone. Tempe, AZ: Arizona State University, Department of Mechanical and 
Aerospace Engineering, 1999. 6p.  
ABSTRACT: The long-term goal of this program is to develop, by laboratory experimentation, 
theoretical analyses and comparisons with field observations, a basic understanding and, 
eventually, a predictive capability of the behavior of large bottom particles (cobbles) in the 
shoaling, wave-break ing and swash zones. The American Geophysical Union defines cobbles as 
particles in the diameter range 6.4 to 25.6 cm. Disk -shaped anti-tank mines are of similar size. 






Bradford, Jordan, Steven Fischbach, Matthew Kleine, Bing Yong Lim, Brandon 
Naddell, Edwin Tan, Juan Carleton et al. Conducting Expeditionary 
Operations in the Contested Littorals. Systems Engineering Capstone Project, 
Monterey, CA: Naval Postgraduate School, 2015. 209p.  
ABSTRACT: The United States armed services have identified capability gaps in the areas of 
company-sized raid and sustainment operations in contested littoral environments. Multiple joint 
platform packages can be employed to provide the required mission capabilities to fill the gap. 
This thesis identifies the operational, functional, and physical architecture and effectiveness of 
mission packages necessary to provide capabilities associated with littoral sustainment 
operations. Physical architecture configurations are evaluated using discrete event modeling. 
Cost and performance estimates for the mission packages are presented in order to provide the 
decision maker tools for identifying which alternative provides the most cost-effective solution for 
the needs of a scenario’s stakeholders. This thesis report concludes by identifying potential 
assets that would provide cost-effective support of littoral operations. Feasible alternatives 
provide varying levels of effectiveness in terms of average deployment time and percentage of 
threats successfully affected. 




Bradley, Stephen C. Clearing the Vital Choke Points in the Sea Lines of 
Communication - Its Not Just a Navy Problem and Solution. Final report. 
Newport, RI: Naval War College, Department of Operations, 17 May 1993. 32p.  
ABSTRACT: This paper is primarily a thought process. Many scholarly works and group efforts 
have pointed clearly to the abysmal condition of the United States Naval Mine Countermeasures 
(MCM) both in capability and size. The problems which the U S Navy has in this capability stem 
from two reasons: first, an historic lack  of effort in funding a robust MCM capability, and second, 
there are limitations in the laws of physics which make detection of mines a difficult process. The 
purpose of this paper is not to split the arrow which has already landed in the center of the Navy's 
MCM forces, but to stimulate the reader to not view MCM as the Navy problem. There are no 
quick  solutions to the problems. However, the operational commander who reviews the entire 
process of mine warfare and its countermeasures has a better chance of employing and assisting 
a Naval force in dealing with this threat. There are two purposes to this paper-first is to show that 
MCM operations are not just minesweeping/minehunting; second is to suggest that Army, Air 
Force, and Marine forces may be very useful in keeping the vital choke points in the Sea Lines Of 
Communication (SLOC) open against Naval mines. 
ACCESSION NUMBER: ADA266702 
http://dtic.mil/docs/citations/ADA266702  
 
Brandes, Horst G. and H. R. Riggs. Modeling of Sediment Mechanics for Mine 
Burial Prediction. Honolulu, HI: University of Hawaii, 2004. 11p. 
ABSTRACT: Numerical model development and testing were carried out for the purpose of 
assessing the influence of seafloor liquefaction on the burial of mines in shallow water due to 
cyclic loading by surface water waves. This project was conducted as part of the Office of Naval 
Research Mine Burial Prediction program (Code 321). 





Brandes, Horst and Ron Riggs. Modeling of Sediment Mechanics for Mine 
Burial Prediction. Honolulu, HI: Hawaii University, Department of Civil 
Engineering, 2002 6p.  
ABSTRACT: The long-term goal of the project is to understand and model the burial of mines 
and similar objects into the seabed due to processes of liquefaction and mine-induced local 
sediment deformation. 
ACCESSION NUMBER: ADA627964  
http://www.dtic.mil/docs/citations/ADA627964  
Brandt, Alan. Expert System for Mine Burial Prediction. Laurel, MD: Applied 
Physics Laboratory, 2003. 5p.  
ABSTRACT: LONG-TERM GOALS. An important factor in Mine Counter Measure (MCM) 
mission planning is knowledge of whether bottom-sitting mines are fully or partially buried 
beneath the marine sediment. The long-term goal of this project is to provide a mine burial 
prediction tool to enhance the capability for operational Navy MCM decision-mak ing. 
OBJECTIVES. The objective of the present effort is to synthesize the current state of knowledge 
on mine burial processes into a Mine Burial Expert System Model (MBESM). Incorporated into 
the MBESM are extant models for mine burial prediction as well as models currently under 
development in the ONR Mine Burial Prediction Program. The near term focus is on burial due to 
impact (essentially in muddy sediments) and scour (primarily in sandy sediments) and on burial in 
very shallow and shallow water coastal regimes, 3 m to 60 m depths. 
ACCESSION NUMBER: ADA628131   
http://www.dtic.mil/docs/citations/ADA628131  
Briggs, Kevin B. High-Frequency Acoustic Scattering from Sediment 
Interface Roughness and Volume Inhomogeneities. Final report. Stennis 
Space Center, MS: Naval Research Laboratory Detachment, 5 December 1994. 
156p.   
ABSTRACT: High-frequency acoustic and geoacoustic data from five experiment sites with 
different sediment types are compared with predictions from the composite roughness model to 
ascertain the relative contribution of interface roughness and sediment volume scattering. Model 
fits to backscattering data from silty sediments indicate that volume scattering predominates, but 
measured bottom roughness was sufficient to explain the backscattering measured from a 
rippled, sandy sediment. Fluctuations in sediment porosity and sound velocity probably cause 
volume scattering, which is described by a free parameter in the composite roughness model 
comparisons. High-resolution vertical profiles of sediment porosity and compressional wave 
velocity collected from 14 diverse sites on continental shelves are used to calculate vertical 
spatial autocorrelation functions, variance of the fluctuations, and the dependence of sediment 
sound velocity and density on sediment porosity for parameterizing sediment volume 
inhomogeneity. Correlation lengths calculated from autocorrelation functions show maximum 
variability in poorly sorted sediments. The variance of porosity and velocity fluctuations, which 
determines the strength of volume scattering, exhibits wide variation with sediment type and 
depends on the processes that mix and transport sediments. Comparison of data from a large 
number of locations on continental shelves suggests that fluctuations in sediment porosity are 
due to biological and sedimentological processes and that fluctuations in sediment velocity are 
due to hydrodynamic processes.  




Brown, Thomas, Jonathan Damiano, Shivraj Jhala, Ryan Moore, Brett Morgan, 
Vincent Nguyen, Thomas Opheim, Timothy Ringwald, William Roman, John Turk  
Next Generation Mine Countermeasures for the Very Shallow Water Zone in 
Support of Amphibious Operations. Technical Report. Monterey, CA: Naval 
Postgraduate School, 2012. 401p.  
ABSTRACT: This report describes system engineering efforts exploring next generation mine 
countermeasure (MCM) systems to satisfy high priority capability gaps in the Very Shallow Water 
(VSW) zone in support of amphibious operations. A thorough exploration of the problem space 
was conducted, including stakeholder analysis, MCM threat analysis, and current and future 
MCM capability research. Solution-neutral requirements and functions were developed for a 
bounded next generation system. Several alternative architecture solutions were developed that 
included a critical evaluation that compared performance and cost. The resulting MCM system 
effectively removes the man from the minefield through employment of autonomous capability, 
reduces operator burden with sensor data fusion and processing, and provides a real-time 
communication for command and control (C2) support to reduce or elminate post mission 
analysis.  
ACCESSION  NUMBER: ADA559143  
http://www.dtic.mil/docs/citations/ADA559143  
http://hdl.handle.net/10945/6968  
Brunk, D. H. Data Processing Programs for Mine Countermeasures 
Navigation in Operation END SWEEP. Panama City, FL: Naval Coastal 
Systems Laboratory, July 1973. 45p.   
ABSTRACT: Operation END SWEEP was undertaken to clear mines from the harbor at 
Haiphong, North Vietnam. The Raydist T hyperbolic radio navigation system was used to provide 
precise navigation for the mine countermeasures helicopters. Automatic data processing with 
WANG equipment was used to establish the navigation reference stations, to plot navigation 
charts and important positions, and to determine navigational accuracy. A library of 10 programs 
was prepared by the Naval Coastal Systems Laboratory and used in the operational area by Task 
Force 78. Each program and instructions for its use are described in the report, while program 
machine code listings are contained in the supplement. The data processing equipment and 
programs performed very satisfactorily.  
REPORT NUMBER: NCSL-169-73 
ACCESSION NUMBER: AD0912485 
 
Brunk, D.H. Data Processing Programs for Mine Countermeasures 
Navigation in Operation END SWEEP. Calculator Program Details. 
Supplement I. Panama City, FL: Naval Coastal Systems Laboratory, July 1973. 
134p.  
ABSTRACT: This supplement contains details of the WANG 720C Calculator programs 
developed to provide navigation data processing for Operation END SWEEP. 
REPORT NUMBER: NCSL-169-73-SUPPL-1 








Bucaro, Joseph A., B.H. Houston, H. Simpson, D. Calvo, L. Kraus, T. Yoder, M. 
Saniga and A. Sarkissian. Wide Area Detection and Identification of 
Underwater UXO Using Structural Acoustic Senors: 4th Annual Report to 
SERDP MM-1513. Washington, DC: Naval Research Laboratory, Acoustics 
Division, 2010. 43p.  
ABSTRACT: This project is exploring the development of a structural acoustics (SA) based 
sonar methodology for wide area search and identification of underwater unexploded ordnance 
(UXO). This approach has significant advantages over conventional acoustic approaches relying 
on formation of high resolution images including: diverse set of fingerprints leading to low false 
alarm rates; longer range leading to wide area coverage; and low frequency sediment penetration 
leading to buried target prosecution. A core element of the project is an examination of the 
scattering features exhibited by typical UXO targets in the SA regime using NRL's state-of-the-art 
underwater scattering facilities, both laboratory-based and at-sea. We have extended the original 
mono-static data base to include bi-static data from proud and partially buried targets, examined 
the special case of forward scattering and how it might be exploited, connected laboratory UXO 
scattering measurements to those made in St. Andrew's Bay by employing an advanced acoustic 
multi-path propagation model, and examined the scattering from proud and buried targets on 
smooth and rough sediment surfaces using an elasto-dynamic finite integration technique (EFIT) 
numerical simulation model. 
ACCESSION NUMBER: ADA525163 
http://dtic.mil/docs/citations/ADA525163  
 
Burt, Christopher B. Detection Of Spatially Unresolved (Nominally Sub-pixel) 
Submerged And Surface Targets Using Hyperspectral Data. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, 2012. 115p. 
ABSTRACT: Due to the United States' dependency on maritime travel, the proliferation of 
efficient and inexpensive naval mines poses a tremendous risk . Current mine countermeasure 
(MCM) technologies have a narrow field of view, preventing timely, wide-area searches. These 
technologies require the operator to be in proximity to the targets, a dangerous scenario made 
worse when in denied territory. In an effort to mitigate these risks, the use of an airborne 
hyperspectral sensor is proposed. The operational ability of a hyperspectral sensor to detect sub-
pixel surface and submerged mines in non-littoral environments was evaluated using two 
common anomaly detectors: Mixture Tuned Matched Filtering (MTMF) and Reed-Xiaoli (RX). Due 
to the unavailability of the DoD's Spectral Infrared Imaging Technology Testbed (SPIRITT), 
ProSpecTIR-VS3, a sensor similar spatially and spectrally to SPIRITT was flown over a Navy test 
range offshore California. This experiment included three surface and three submerged targets, 
each with a 0.8 meter diameter. The spatial resolution of the images is dependent on the altitude 
of the sensor. In an effort to collect both a high spatial resolution and a low spatial resolution data 
set, two flight altitudes were planned. The high spatial resolution collection altitude was 
approximately 410 meters and the low spatial resolution altitude was approximately 800 meters. 
The spatial resolutions of the collections were 0.5 and 1.0 meters, respectively. This allowed for 
both a resolved and an unresolved analysis. While both anomaly detection techniques were 
found to have their flaws, the success of the study is in proving the usefulness of hyperspectral 
data for sub-pixel mine detection. 







Campbell, Michael S. Real-Time Sonar Classification for Autonomous 
Underwater Vehicles. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, March 1996. 119p.  
ABSTRACT: The Naval Postgraduate School autonomous underwater vehicle (AUV) Phoenix 
did not have any sonar classification capabilities and only a basic collision avoidance system. The 
Phoenix also did not have the capability of dynamically representing its environment for path 
planning purposes. This thesis creates a sonar module that handles real time object classification 
and enables collision avoidance at the Tactical level. The sonar module developed communicates 
directly with the available sonar and preprocesses raw data to a range-bearing data pair. The 
module then processes the range-bearing data using parametric regression to form line 
segments. A polyhedron building algorithm combines line segments to form objects and classifies 
them based on their attributes. 




Carter, G. C. Submarine Sonar System Concepts for Littoral Waters 
(Preliminary Unabridged Version). Final report. Newport, RI: Naval Undersea 
Warfare Center Division, January 1996. 17p.  
ABSTRACT: This document contains the unabridged (original) manuscript submitted to the 
Naval Submarine League for publication in The Submarine Review. 
ACCESSION NUMBER: ADA304412 
http://dtic.mil/docs/citations/ADA304412  
 
Cashman, T.M. Striking First...Mine Warfare Goes on the Offensive. Newport, 
RI: Naval War College, Joint Military Operations Department, 13 May 2002. 18p.   
ABSTRACT: The indiscriminate laying of sea mines in international waters is an act of war 
waged by terrorist groups and non-state actors. If the United States is going to successfully 
counter this act of overt aggression and be successful in future conflicts which involve the illegal 
use of mines, it must deter the belligerent through political, diplomatic, and if necessary, physical 
force. History is replete with examples of the effective use of sea mines to deter, alter or counter 
enemy forces. In today's environment, mines have been used more as an act of terror than a 
legal weapon of war. Historically, the U.S. Navy has shown a reluctance to adequately fund and 
appreciate the value of an aggressive countermine force. As a result, U.S. and coalition forces 
have been needlessly subjected to higher risks, delayed or altered battle plans and operationally 
limited in their course of action. Once mines are placed in the water the belligerents have gained 
the strategic, operational and tactical upper hand. From a time, space and force standpoint, the 
combination of U.S. mine countermeasures and allied forces is marginally sufficient to counter 
this threat and enable the naval commander the ability to effectively 'control the sea.' This should 
be the siren call to all naval commanders. Unless the United States leads the way in treating the 
indiscriminate laying of mines in international waters as an act of war, the United States and its 
allies will not be able to project forces ashore or control the seas without encountering 
considerable risks. The time is now to set the stage for new international laws regarding mine 
warfare, redefine rules of engagement, break down inter-service politics, educate the media, and 
build coalition support. The U.S. needs to muster the political will to strike first or suffer the 
consequences from a military and economic standpoint. 




Chang, Min F. and Charles M. Loeffler. Additional Mine Classification 
Capabilities for the INSS. Austin, TX: University of Texas, Applied Research 
Laboratories, 2003. 64p. 
ABSTRACT: As a diver scans shallow water or very shallow water (SW/VSW) area with an 
INSS high frequency sonar, many objects may be detected or imaged in the scene. The objective 
of this project is to develop algorithms that capture the broadband echo responses from these 
objects detected by the INSS and extract special echo features to assist in target discrimination 
from the background. The algorithms are based upon geometric acoustics, broadband array and 
signal processing techniques, and the physics of elastic waves on thin shells. Initially, three 
algorithms were investigated for acoustic robustness. These were, Shell Thickness Resonance 
(STR) Frequency Notch to estimate the targets shell thickness, Local Target to Bottom Multi-path 
Echo to discriminate cylindrical and spherical objects, and Multi-channel Phase Comparison 
(MPC) to estimate the target's height. The third algorithm, MPC, was the most acoustically robust, 
but required a modification to the INSS array geometry. The first algorithm, STR, was sufficiently 
robust to be implemented within an INSS unit and tested with Navy and ARL:UT divers. The 
implementation required reductions in the algorithm's capabilities to fit within the lNSS hardware 
and software architecture. Three sets of diver tests were conducted In Lake Travis Texas and 
Coronado California. The final recommendation was to not modify the current operational 
systems but to consider the STR and MPC algorithms as part of the target sensing and 
discrimination suites in future Implementations of broadband sonar systems. 
ACCESSION NUMBER: ADA417359 
http://dtic.mil/docs/citations/ADA417359  
 
Chotiros, Nicholas P. Environmental Data from UUV Systems and Purple 
Star. Austin, TX: University of Texas, Austin, Applied Research Laboratories, 17 
June 1997. 25p.   
ABSTRACT: This is a progress report for the first year of work  on bottom classification using 
tactical sensors. Data from a TVSS experiment in 1994, at deep and shallow sites, were provided 
by CSS and distributed by NRL/SSC. The data were processed and analyzed to provide 
calibration in a self-consistent manner and then to compute the magnitude of the normal 
incidence bottom reflection coefficient, which was then used to estimate bottom type. Difficulties 
due to clipping of the signal were detected and partially overcome. 
ACCESSION NUMBER: ADA327069 
http://dtic.mil/docs/citations/ADA327069  
 
Chotiros, Nicholas P. Physics of Offshore Buried Mine Detection and 
Classification. Austin, TX: University of Texas at Austin, Applied Research 
Laboratories, 1998. 4p.  
ABSTRACT: A better understanding of the science and engineering of buried mine detection 
leading to safe, standoff detection technologies. A unified model of acoustic penetration of ocean 
sediments for a wide variety of sediment types, from gravel through sand, silt and clay and 
combinations thereof, and a model of signal attenuation and reverberation due to multiple 
scattering by sediment grains.  








Chu, Peter C., Carlos J. Cintron, Steven D. Haeger, Dan N. Fox, and Ruth E. 
Keenan. Yellow Sea Mine Hunting Using the Navy's CASS/GRAB Model. 
Technical report. Monterey, CA: Naval Postgraduate School, May 2001. 284p.  
ABSTRACT: The purpose of this work  is to determine the necessity of a near real time ocean 
modeling capability such as the Naval Oceanographic Office's (NAVOCEANO) Modular Ocean 
Data Assimilation System (MODAS) model in shallow water (such as the Yellow Sea) mine 
hunting applications using the Navy's Comprehensive Acoustic Simulation System Gaussian Ray 
Bundle (CASS/GRAB) model. Sound speed profiles inputted into the CASS/GRAB were 
calculated from observational (MOODS) and climatological (GDEM) data sets for different 
seasons and regions of four different bottom types (sand, gravel, mud, and rock). The 
CASS/GRAB model outputs were compared to the outputs from corresponding MODAS data 
sets. The results of the comparisons demonstrated in many cases a significant acoustic 
difference between the alternate profiles. These results demonstrated that there is a need for a 
predictive modeling capability such as MODAS to address the Mine Warfare (MIW) needs in the 
Yellow Sea region. There were some weaknesses detected in the profiles the MODAS model 
produces in the Yellow Sea, which must be resolved before it can reliably address the MIW needs 
in that region. 
REPORT NUMBER: NPS-IJWA-01-016 




Cintron, Carlos J.  Environmental Impact of Mine Hunting in the Yellow Sea 
Using the CASS/GRAB Model. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, March 2001. 284p.   
ABSTRACT: The purpose of this work  is to determine the necessity of a near real time ocean 
modeling capability such as the Naval Oceanographic Office's (NAVOCEANO) Modular Ocean 
Data Assimilation System (MODAS) model in shallow water (such as the Yellow Sea) mine 
hunting applications using the Navy's Comprehensive Acoustic Simulation System Gaussian Ray 
Bundle (CASS/GRAB) model. Sound speed profiles inputted into the CASS/GRAB were 
calculated from observational (MOODS) and climatological (GDEM) data sets for different 
seasons and regions of four different bottom types (sand, gravel, mud, and rock). The 
CASS/GRAB model outputs were compared to the outputs from corresponding MODAS data 
sets. The results of the comparisons demonstrated in many cases a significant acoustic 
difference between the alternate profiles. These results demonstrated that there is a need for a 
predictive modeling capability such as MODAS to address the Mine Warfare (MIW) needs in the 
Yellow Sea region. There were some weaknesses detected in the profiles the MODAS model 
produces in the Yellow Sea, which must be resolved before it can reliably address the MIW needs 
in that region. 




Clark, Devon D., Nicholas Fronzo, Jerry Howle, Blaise Corbett, Alfredo Granado, 
Michael Klapp, Michael Dineen, Amanda Hamblin, and Traci D. Walder.  Ship 
Underwater Threat Response System (SUTRS): A Feasibility Study of 
Organic Mine Point-Defense. Systems Engineering Capstone Project Report. 
Cohort 311-1110 Team Dahlgren. Monterey, CA: Naval Postgraduate School, 
2012. 
ABSTRACT: Mine warfare (MIW) has been a significant component of naval warfare since the 
U.S. Civil War and remains a threat to U.S. strategic efforts to maintain and control maritime lines 
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of communication. This report attempts to answer the question “Is a Naval mine point-defense 
strategy feasible?” The Naval Surface Warfare Center Dahlgren Division (NSWCDD) team 
applied a System’s Engineering approach to model and improve upon the Navy’s current Mine 
Counter Measure (MCM) capabilities by addressing the need for ship self-protection measures 
(SPM). The team initially identified, then made contact with, various MCM stakeholders within the 
U.S. Navy. This stakeholder interaction allowed for optimized MCM collaboration regarding 
current operational requirements and capability gaps. Four primary MCM missions were identified 
and statistically modeled in order to quantify and categorize critical functional characteristics that 
dictate success in an MCM mission. These modeled data were analyzed to determine the 
greatest contributing capability area. The team also compared four basic MCM system 
configurations in order to determine the most appropriate configuration for each primary mission 
scenario. This report showcases a systems engineering approach to requirements analysis and 
performance specifics development, which will scope future MCM SPM developmental efforts. 




Coke, Hartwell F. V. Route Survey Periodicity for Mine Warfare. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, 2009. 73p.  
ABSTRACT: One of the Navy's most long standing challenges has been conquering the mine 
warfare threat. As mines and mine warfare techniques evolve and become more sophisticated, so 
does the United States' ability to counter the threat. The United States newest technique for 
countering a potential mined harbor, or route, is a process known as change detection. This 
concept uses previous side scan sonar images of the area prior to a mining event and compares 
those images to a recent scan post the mining event. This allows trained technicians to identify 
and classify previously recognized Non-Mine, Mine-Like Bottom Objects (NOMBOs) from new 
shapes present on the seafloor. The object of this classification is to reduce the number of hours 
searching and clearing previously existing objects that are thought to be mines. If the object or 
shape was present before the mining event, then it can be neglected from further inspection. The 
challenge is having a sufficiently current scan of the area on the shelf. The environmental bottom 
conditions of certain locations change dramatically more often than others. It is necessary to 
update more frequently scans of bottom regions that present large change rates than of areas 
that have smaller change rates. This thesis will present a logical effort, based on known bottom 
conditions, to aid in determining the rate, or periodicity, at which certain regions should be 
surveyed in order to have a quality scan standing by. The Resurvey Integration Model (RIM) will 
provide a user friendly method to efficiently and effectively predict a reasonable periodicity 
interval of an area to support the Navy's Mine Warfare and Meteorology and Oceanography 
communities. Use of this model will stand to reduce unnecessary expenditure of assets, 
resources and time on areas that do not require as frequent of surveys. These up to date scans 
will in turn aid in expediting the clearing of routes, ports and harbors after a mining event. 




Colpo, Kristie M. Joint Sensing/Sampling Optimization for Surface Drifting 
Mine Detection with High-Resolution Drift Model.  Master’s thesis. Monterey, 
CA: Naval Postgraduate School, 2012. 101p.  
ABSTRACT: Every mine countermeasure (MCM) operation is a balance of time versus risk . In 
attempting to reduce time and risk , it is in the interests of the MCM community to use unmanned, 
stationary sensors to detect and monitor drifting mines through harbor inlets and straits. A 
network  of stationary sensors positioned along an area of interest could be critical in such a 
process by removing the MCM warfighter from a threat area and reducing the time required to 
detect a moving target. Although many studies have been conducted to optimize sensors and 
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sensor networks for moving target detection, few of them considered the effects of the 
environment. In a drifting mine scenario, an oceanographic drift model could offer an estimation 
of surrounding environmental effects and provide time critical estimations of target movement. 
These approximations can be used to further optimize sensor network  components and locations 
through a defined methodology using estimated detection probabilities. The goal of this research 
is to provide such a methodology by modeling idealized stationary sensors and surface drift for 
the Hampton Roads Inlet. 




Compton, Mark A. Minefield Search and Object Recognition for Autonomous 
Underwater Vehicles. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, March 1992. 257p.  
ABSTRACT: Autonomous Underwater Vehicles (AUV) are an outstanding minefield search 
platform. Because of their stealthy nature, AUVs can be deployed in a potential minefield without 
the enemy's knowledge. They also minimize dangerous exposure to manned and more 
expensive naval assets. This thesis explores two important and related aspects of AUV minefield 
search: exhaustive sensor coverage of a minefield through effective path planning and 
underwater object recognition using the vehicle's sensors. The minefield search algorithm does 
not require a priori knowledge of the world except for user-defined boundaries. It is a 
three-dimensional, prioritized graph search using a ladder based methodology and an A* optimal 
path planning algorithm. The minefield search algorithm effectively ignores areas which are 
blocked by obstacles, performs terrain following and avoids local minima problems encountered 
by other area search solutions. The algorithm is shown to be effective using a variety of graphical 
simulators. The object recognition algorithm provides autonomous classification of underwater 
objects. It uses geometric reasoning and line fitting of raw sonar data to form geometric 
primitives. These primitives are analyzed by a CLIPS language expert system using heuristic 
based rules. The resulting classifications may be used for higher level mission planning modules 
for effectively conducting the minefield search. Actual NPS AUV swimming pool test runs and 
graphic simulations are used to demonstrate this algorithm which was built in cooperation with 
Lieutenant Commander Donald P. Brutzman, USN. 




Cornelius, Michael. Effects of a Suspended Sediment Layer on Acoustic 
Imagery. Master’s thesis. Monterey, CA: Naval Postgraduate School, June 2004. 
64p.  
ABSTRACT: The Navy's CASS/GRAB sonar model is used to accurately simulate a side-scan 
sonar image with a mine-like object present through its reverberation characteristics. The 
acoustic impact of a suspended sediment layer is investigated numerically using CASS/GRAB 
through changing the volume scattering characteristics of the lower water column. A range of 
critical values of volume scattering strength were discovered through repeated model simulations. 
An understanding of the acoustic characteristics of suspended sediment layers can aid the Navy 
in the detection of mines that might exist within these layers. 





Cottle, Dean J. Mine Avoidance and Localization for Underwater Vehicles 
Using Continuous Curvature Path Generation and Non-Linear Tracking 
Control. Master’s thesis. Monterey, CA: Naval Postgraduate School, September 
1993. 74p.  
ABSTRACT: Many underwater vehicles have been designed to follow a straight path using 
linear approximations about that path. Track ing a dynamic path of arbitrary but continuous 
curvature may often be desired. This will require a nonlinear controller with enhanced robustness 
properties. One point of this thesis is to show how nonlinear control using sliding modes may be 
applied to follow a dynamic path. In a mine warfare setting using Autonomous Underwater 
Vehicles (AUVs), reflexive maneuvers will be required for nine avoidance. This thesis presents 
one way in which paths for mine avoidance maneuvers may be generated automatically and used 
as inputs to the nonlinear track ing control system of the vehicle. It has been shown through 
simulation that a random minefield can be traversed by an AUV while localizing and avoiding 
detected mines using these control concepts. 




Crawford, Melvin W. and Robert L. Detwiler. Through the Ice Mining Study. 
Final report.  Gaithersburg, MD: Epoch Engineering Inc., June 1983. 71p. 
ABSTRACT: A search for literature relevant to ice penetration by naval mines has shown that 
interest in the problem has existed since 1952. Early studies were followed by Arctic sea ice 
penetration tests using instrumented penetrators of varying sizes and weights. Empirical 
equations for prediction of ice penetration and longitudinal accelerations during ice penetration 
were originally developed by modification of earth penetration equations. Analysis of all available 
test data has validated the empirical equations within the originally stated limits of accuracy. 
Comparable test data appear to confirm the validity for structural tests of penetration testing in 
gypsite as a simulation of Arctic sea ice for the first few feet of penetration. Very little information 
exists concerning transverse acceleration and loading in either ice or gypsite. Parametric studies 
of mine design parameters for a typical moored mine with practical constraints show trends of the 
weight area factor relationship and the nose shape factor relationship to maximum thickness of 
ice perforation capability, the payload to penetration relationship and the weight efficiency of the 
payload in a constrained total weight system. The few data available suggest that the problem of 
structural survival of transverse loads may be far more severe than that of surviving the 
longitudinal deceleration forces.  
ACCESSION NUMBER: ADA174310 
http://dtic.mil/docs/citations/ADA174310  
 
Davis, Duane T. Precision Control and Maneuvering of the Phoenix 
Autonomous Underwater Vehicle for Entering a Recovery Tube. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, September 1996. 206p.   
ABSTRACT: Because Underwater limitations imposed by speed and power supplies, covert 
launch and recovery of Autonomous Underwater Vehicles (AUVs) near the operating area will be 
required for their use in many military applications. This thesis documents the implementation of 
precision control and planning facilities on the Phoenix AUV that will be required to support 
recovery in a small tube and provides a preliminary study of issues involved with AUV recovery 
by submarines. Implementation involves the development of low-level behaviors for sonar and 
vehicle control, mid-level tactics for recovery planning, and a mission planning system for 
translating high-level goals into an executable mission. Sonar behaviors consist of modes for 
locating and track ing objects, while vehicle control behaviors provide the ability to drive to and 
maintain a position relative to a tracked object. Finally, a mission-planning system allowing 
graphical specification of mission objectives and recovery parameters is implemented. Results of 
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underwater virtual world and in-water testing show that precise control based on sonar data and 
its use by higher-level tactics to plan and control recovery. Additionally, the mission-planning 
expert system has been shown to reduce mission planning time by approximately two thirds and 
results in missions with fewer logical and programming errors than manually generated missions.  




Denning, Gary M. Mine Countermeasures: Tomorrow's Operations -- Today's 
Implications. Final report. Newport, RI: Naval War College, February 1997. 23p.   
ABSTRACT:  Among the most cost effective weapons available to Third World nations are 
naval mines. Naval mines provide a small navy with an asymmetrical means to counter a much 
larger and more capable navy. As the United States discerned during Desert Storm, naval mines, 
more than any other weapon encountered, had the potential to deny access to U.S. vital 
objectives, block  U.S. naval power projection, and jeopardize the steady flow of sustainment. The 
U.S. Naval Services and its MCM force took away several lessons learned from Desert Storm. 
They have since responded to these lessons by restructuring MCM organization and accelerating 
its research and development for technological improvements. While these are key takeaways, it 
remains to be seen whether or not the Naval Services learned the most significant lesson: MCM 
operations will ultimately fail unless considered as a component of the overall campaign or 
operational plan. The combatant commander has the ability to correct the greatest MCM 
deficiency of all right now. His greatest asset to minimize the mine threat is his own operational 
judgment. If naval expeditionary forces are to successfully dominate tomorrow's littorals, today's 
combatant commander must integrate MCM operations into his standing plans.  
ACCESSION NUMBER: ADA325248 
http://dtic.mil/docs/citations/ADA325248  
 
DeRiggi, D. F. Analysis of Variance of the Countermine Experiment (CME). 
Alexandria, VA: Institute for Defense Analyses, October 1997. 59p.  
ABSTRACT: The Countermine Experiment, conducted at the Mounted Warfare Testbed at Ft 
Knox, KY in July of 1996 by this Night Vision Sensors Division of Ft Belvoir, VA and the Engineer 
Battle Testbed of Ft Leonard Wood, MO, was a classic 2 to the 3rd factorial experiment. It 
examined three classes of countermine systems in which each class had two representations. 
The three categories of countermine systems were aerial surveillance, ground surveillance, and 
explosive breaching systems. An analysis of variance performed on the number of Blue vehicles 
lost during this experiment indicates that the aerial surveillance system is the most significant 
factor in reducing Blue losses to mines.  
REPORT NUMBER: IDA-D-2011 
ACCESSION NUMBER: ADA333342 
http://dtic.mil/docs/citations/ADA333342  
 
DeWeerts, Michael J. Detection of Underwater Military Munitions by a 
Synoptic Airborne Multi-Sensor System. Honolulu, HI: BAE Systems Spectral 
Solutions, 2010. 33p. 
ABSTRACT: Many active and former military installations have ranges and training areas that 
include adjacent water environments that pose technical challenges for cleanup of unexploded 
ordnance (UXO). This SERDP project was aimed at testing advanced technologies, originally 
developed for mine detection under the Synoptic Airborne Multi-Sensor System (SAMSS) 
program, for underwater UXO detection. Multiple technologies were investigated during the 
project including multispectral imaging REVEAL (Rapid Efficient Volumetrically-EnAbled Lidar) 
and lidar shearography. Of the three technologies, two (MSI imagery and REVEAL lidar) were 
tested simultaneously from the Makai Pier in Oahu against the same target fields. However, while 
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results from each of the three technologies were promising, more work  needs to be done to 
ensure a fused synoptic solution can be achieved. 
ACCESSION NUMBER: ADA534213 
http://dtic.mil/docs/citations/ADA534213  
 
Diaz, J. Enrique Reyes.  Assigning Unmanned Undersea Vehicles (UUVs) to 
Mine Detection Operations. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, December 1999. 59p.   
ABSTRACT: In an era when mines are inexpensive and easily accessible, present mine 
detection and area reconnaissance capabilities are insufficient to enable unencumbered 
maneuver in the littoral regions. Unmanned undersea vehicles (UUVs) possess potential to 
provide tactical commanders with full understanding of the mine threat without risk  to ships or 
personnel and without exposing intentions. By integrating an assortment of emerging capabilities, 
a system comprised of a variety of UUVs could address this mine threat. This thesis develops 
and implements the Mine Reconnaissance System Assessment (MiRSA) model, a mixed integer-
linear program, to assign a mix of UUVs to search areas within a suspected minefield. Using 
unclassified UUV performance estimates, this thesis compares combinations of two Long-term 
Mine Reconnaissance System (LMRS) vehicles, six Remote Environmental Monitoring Units 
(REMUS) vehicles, and a notional Manta vehicle. For a 262 square nautical mile area in the 
Straits of Hormuz, MiRSA finds the two LMRS vehicles can complete a 95% confidence level 
search in 91 hours, the Manta vehicle can complete the search in 130 hours, and the two LMRS 
vehicles with Manta employed optimally together require only 52 hours. For an exhaustive 
search, times rise sharply: Manta operating alone requires 1,004 hours and optimal employment 
of the two LMRS, six REMUS, and Manta vehicles finish the search in 384 hours. 




Discenza, Joseph H. and Peter P. Haglich. Structured Essential Model for 
Mine Warfare. Hampton, VA: Wagner (Daniel H.) Associates, Inc., 12 February 
1996. 372p.   
ABSTRACT: Report developed under SBIR contract for N94-217. This report describes the 
proposed system, 'Structured Essential Model for Mine Warfare', (SEMMIW). The report provides 
class diagrams, class specifications, object- scenario diagrams, and descriptions, all in the Booch 
notation. It also provides a mathematical foundation for predicting the expected number of 
remaining mines, given INTEL estimates and given the results of mine search operations. 
REPORT NUMBER: DHWA-6230 
ACCESSION NUMBER: ADA384594 
http://dtic.mil/docs/citations/ADA384594  
 
Dubsky, Barbara K. U.S. and Australian Mine Warfare Sonar Performance 
Assessment Using SWAT and Hodgson Models. Master’s thesis. Monterey, 
CA: Naval Postgraduate School, September 2000. 211p.  
ABSTRACT: The purpose of this thesis was to investigate a shallow coastal region to compile 
a detailed environmental picture of its sediment composition and water characteristics and from 
this model MCM sonar performance at the FBE-H exercise location as a means to determine 
what parameters exerted the greatest effect on performance. Seven parameters were 
intercompared to assess their sensitivity in detecting mines: bottom type, SSP, water depth/sonar 
depth, mine depth, frequency, sonars and models. Performance was assessed using several 
measures of effectiveness including the signal to noise ratio and initial detection range. Variations 
in these measures were analyzed by investigating how TL and RL responded to changing 
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parameters. No one single parameter was identified that affected sonar performance significantly 
above all others. Of the environmental parameters considered, variations in bottom type exerted 
the most influence on TL and RL and ultimately on sonar performance. IL was clearly a significant 
factor when the bottom type is comprised of absorptive, fine-grained material. Of the sonar 
parameters, frequency exerted a significant impact on performance with TL the most sensitive 
term in this comparison. A higher TL associated with higher frequency reduced the signal level 
and consequently the bottom RL. The higher frequency displayed a stronger SNR than the lower 
frequency over short ranges, however the higher frequency was limited by TL at greater ranges 
with the lower frequency achieving greater initial detection ranges. 




Earls, Patrick J. New Bottom Roughness Calculation from Multibeam Echo 
Sounders for Mine Warfare. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, 2011. 66p. 
ABSTRACT: Bottom roughness has a significant effect on acoustic backscattering on the 
ocean bottom. Sonar systems rely on backscattering and shadows for detecting objects lying on 
the seafloor. The seafloor is rather complex including craters, gullies, seaweed, rocks, sand 
ridges, tall obstructions, deep holes and sloping regions. Underwater mines can be hidden 
around these objects to make detection more difficult. High resolution (1 m 1 m) seafloor data 
collected by the Navy using multibeam echo sounder (EM710) off the western coast of Saipan 
was processed by the MB Systems. The advanced least-square method is used to establish new 
bottom reference level from the EM710 data. After removing the reference level, the high-
resolution bathymetry data converts into bottom roughness percentage using a threshold. The 
calculated bottom roughness percentage is ready to be incorporated into the current Navy 
doctrine. Two new (gradient and mathematical morphology) methods have been developed in this 
thesis to calculate the bottom roughness without the reference level. Statistical analysis was 
conducted to illustrate the added value of the new bottom roughness calculation.  




Elischer, P. and J. Howe. Australia's Shock Testing Capability. Canberra 
(Australia): Defence Science and Technology Organisation, 11 February 1993. 
9p. [Proceedings from the Institution of Engineers, Australia Dynamic Loading in 
Manufacturing and Service Conference Held in Melbourne, Victoria on 9-11 
February 1990.]   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP), minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. This paper presents an overview of the 
shock trials conducted to date, together with a brief description of facilities available and 
considerations which needed to be addressed when conducting such tests in shallow water. 
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Elischer, P. and J. Howe. Dynamic Loading in Manufacturing and Service: 
Australia's Shock Testing Capability. Ascot Vale (Australia): Materials 
Research Laboratories, 11 February 1993. 9p.   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP) minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. An overview of the shock trials conducted 
to date, together with a brief description of facilities available and considerations which needed to 
be addressed when conducting such tests in shallow water is presented. 
ACCESSION NUMBER: ADA268334 
http://dtic.mil/docs/citations/ADA268334  
 
Elmore, Paul A. and Michael D. Richardson. Regional Mine Burial Prediction 
Using Monte Carlo and Deterministic Methods. Stennis Space Center, MS: 
Naval Research Laboratory, 2003. 9p.  
ABSTRACT: An integrated, time-dependent, stochastic model for predicting mine burial in 
littoral waters is presented. The model is designed to account for impact burial of mines and 
coupled post-impact burial processes (scour, sand ridge migration, and liquefaction) by 
integrating currently available deterministic models that predict these burial processes. 
Operational Navy databases and oceanographic modeling output from the United States Naval 
Oceanographic Office (NAVOCEANO) are used to Set up the initial bathymetric and sediment 
conditions and provide the temporal driving burial forces. The model uses Monte Carlo 
simulations to provide stochastic burial predictions based on mine geometry and various 
deployment scenarios. Temporal changes in burial conditions may be displayed on a regional 
map. 




















Emery, Mark H. and Philip J. Valent. Constitutive Modeling of Air and Water 
Saturated Sand for Shock Propagation Modeling. Workshop Summary and 
Recommendations. Washington, DC: Naval Research Laboratory, 7 April 1995. 
16p.   
ABSTRACT: The mine countermeasure research program is an Office of Naval Research 
program that addresses the physical characterization and modeling of the surf zone environment, 
explosive shock propagation and mitigation in this environment, and the means to improve the 
performance prediction of mine countermeasure efforts in the surf zone. This report summarizes 
the results of the Workshop on Constitutive Modeling of Air and Water Saturated Sand for Shock 
Propagation Modeling sponsored by the Naval Research Laboratory.  The objectives of this 
workshop were to appraise the present state of knowledge with respect to the characterization of 
the air and water saturated sandy medium, the experimental evidence for shock mitigation and 
propagation in this medium, the present constitutive modeling capabilities, and to develop a 
focused research effort to address the complex physics issues related to this task . Participants 
discussed issues associated with mine countermeasure systems including shock wave 
propagation in sandy sediments with water and free-air pore fluid, measurement of the 
mechanical properties of both dry and partially saturated sand, hydrodynamic modeling of this 
environment, and continuum and micromechanical aspects of constitutive models. (MM). 
REPORT NUMBER: NRL/MR/6440-95-7658 
ACCESSION NUMBER: ADA293295 
http://dtic.mil/docs/citations/ADA293295  
 
Engebretson, Kent R. Comparison of Data Fusion Techniques for Target 
Detection With a Wide Azimuth Sonar. Master’s thesis. Wright-Patterson AFB, 
OH: Air Force Institute of Technology, May 1995. 127p.  
ABSTRACT: A group at the Charles Stark  Draper Laboratory developed a concept for a mine 
reconnaissance platform called Intelligent Sonobuoy. This platform utilizes a low frequency sonar 
with wide aspect angle coverage. Furthermore the platform is designed to drift past an area of 
interest and thus obtain multiple detections from each sonar target. This thesis examines 
methods of fusing together those detections into a composite map of the target field in order to 
detect and localize those sonar targets. A technique based on hypothesis testing and maximum 
likelihood estimation is first derived and then applied to simulated data. Lastly, the system is 
validated on actual test data obtained in Mendum's Pond, New Hampshire during the summer 
and Fall of 1994. This system is shown to be effective at resolving targets to within a few meters. 
A competing approach based on the Hough transform is next examined. This clustering technique 
is applied to find the change in target location with respect to the buoy's position. The system 
works for simulated test data with a small number of detections. System performance declines 
rapidly as the number of detections increases and the system does not work  well with the actual 
test data.  
ACCESSION NUMBER: ADA296540 
http://dtic.mil/docs/citations/ADA296540  
 
Evans, Ashley D. Hydrodynamics of Mine Impact Burial.  Master’s thesis. 
Monterey, CA: Naval Postgraduate School, September 2002.  407p. 
ABSTRACT: A general physics based hydrodynamic flow model is developed that predicts the 
three-dimensional six degrees of freedom free fall time history of a circular cylinder through the 
water column to impact with an unspecified bottom. Accurate vertical impact velocity and impact 
angle parameters are required inputs to subsequent portions of any Impact Mine Eurial Model. 
The model vertical impact velocity and impact angle are compared with experimental data, 
vertical impact velocities and impact angle to validate the model mechanics and accuracy. The 
three dimensional model results are compared through the experimental data with IMPACT28 
vertical impact velocities and impact angle. Results indicate the three dimensional model 
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mechanics are sound and marginal improvements are obtained in predicted vertical velocities. No 
improvement is gained using the three-dimensional model over the IMPACT28 model to predict 
impact angle. The three dimensional model produces dispersed results for impact angle The 
observed stochastic nature of mine movement in experimental data suggests this three 
dimensional model be used to model the hydrodynamic flow phase in a statistical mine burial 
model that provides distributions for input parameters, and domain characteristics and present a 
probabilistic output for development of a relevant navy tactical decision aid. 




Evans, B., G. Davies, V. Myers, A. Bellettini, M. Pinto and P. Munk. 
Implementation of Autonomous Mission Control for Mine Reconnaissance 
AUVs. La Spezia, Italy: NATO Undersea Research Centre, 2007. 15p.  
ABSTRACT: Whilst autonomous underwater vehicles (AUVs) are increasingly being used to 
perform MCM tasks, the capability of these systems is limited in terms of their ability to network  
and co-operate effectively with other manned or unmanned assets. This paper describes a 
processing system which is being developed at NURC to address this missing capability. In 
addition to describing the system approach and implementation progress, the underlying 
requirement for the system is analyzed through a review of typical mission needs and the 
performance constraints of current technology. 
ACCESSION NUMBER: ADA478687 
http://dtic.mil/docs/citations/ADA478687  
 
Fambroo, III, Dillard H. A Combat Simulation Analysis of the Amphibious 
Assault Vehicle in Countermine Operations. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, September 1999.  74p.  
ABSTRACT: The purpose of this thesis is to evaluate the effectiveness of an Amphibious 
Assault Vehicle (AAV) as a mine countermeasure in the surf zone and beach zone (sz/bz). In 
order to show the utility of these approaches, this thesis presents results from three different 
scenarios. Scenario one provides a baseline and is conducted with the amphibious landing force 
moving onshore with no minefield breaching operations being conducted. Scenario two 
encompasses a more traditional method of minefield breaching. Scenario three will use AAVs 
only to breach the surf zone and beach zone minefields. The focus will be placed on the number 
of mines neutralized as well as the number of assets k illed. 




Fei, Tai. Advances in Detection and Classification of Underwater Targets 
using Synthetic Aperture Sonar Imagery. PhD dissertation, Technische 
Universität Darmstadt, 2015. 
ABSTRACT: In the feature extraction step, features are extracted and will be used as the 
inputs for the mine type classification step. Both the geometrical features and the texture features 
are applied. However, there are numerous features proposed to describe the object shape and 
the texture in the literature. Due to the curse of dimensionality, it is indispensable to do the 
feature selection during the design of an ADAC system. A sophisticated filter method is 
developed to choose optimal features for the classification purpose. This filter method utilizes a 
novel feature relevance measure that is a combination of the mutual information, the modified 
Relief weight, and the Shannon entropy. The selected features demonstrate a higher 
generalizability. Compared with other filter methods, the features selected by our method can 
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lead to superior classification accuracy, and their performance variation over different classifiers 
is decreased. In the mine type classification step, the prediction of the types of MLO is 
considered. In order to take advantage of the complementary information among different 
classifiers, a classifier combination scheme is developed in the framework  of the Dempster-
Shafer theory. The outputs of individual classifiers are combined according to this classifier 
combination scheme. The resulting classification accuracy is better than those of individual 
classifiers. All of the proposed methods are evaluated using SAS data. Finally, conclusions are 
drawn, and some suggestions about future works are proposed as well. 
http://tuprints.ulb.tu-darmstadt.de/4544/ 
 
Feldes, Waldemar and Volker Hausbeck. TROIKA, The West German Navy's 
New Mine Countermeasures System (TROIKA, das neue 
Minenabwehrsystem der Marine). Washington, DC: Naval Intelligence Support 
Center, Translation Division, April 1978. 12p. Translation of Soldat und Technik 
(West Germany) no. 11, p. 600-606, 1977.   
ABSTRACT: None available. 
REPORT NUMBER: NISC-TRANS-4017 
ACCESSION NUMBER: ADA055035 
http://dtic.mil/docs/citations/ADA055035  
 
Fowler, Jimmy E., Judy H. Roughton, Abron W. Deer and David Krivich. Field 
Study on the Effects of Waves and Currents on a Distributed Explosive 
Array. Final report. Vicksburg, MS: Coastal Engineering Research Center, 
December 1993. 82p.  
ABSTRACT: Field tests to assess the effects of waves and currents were conducted during the 
summer of 1993 at CERC's Field Research Facility (FRF) in Duck, NC. This test series is a 
follow-on to similar efforts accomplished in 1992 and was designed to incorporate lessons 
learned from those efforts. Major differences between the 1993 tests and those conducted in 
1992 involved the use of a wider array, a compressed air gun to simulate the dual-rocket 
deployment technique, and shore-based tethers to stabilize the deployed array. Results of the 
1993 field tests generally supported 1992 findings, which indicated that both waves and 
longshore currents have significant effects on the explosive array deployment system and must 
be considered in the final design. The tests also indicated that wide arrays used in conjunction 
with the tethers proved to be quite stable under the environmental conditions tested. 
ACCESSION NUMBER: ADA275478 
http://dtic.mil/docs/citations/ADA275478  
 
Fowler, Robert W. Mine Countermeasures at the Operational Level of War. 
Final report. Newport, RI: Naval War College, Department of Operations, 12 
November 1993. 32p.  
ABSTRACT: This paper examines the complex problems and difficulties facing an operational 
commander when conducting operations in a mine threat environment. A discussion of mine 
warfare history, operational considerations, and today's mine countermeasure assets as well as a 
hypothetical situation that a commander may actually be faced with in today's global 
crisis-oriented climate is considered. The ability of the U.S. Navy to accomplish its primary 
strategic goal of Power Projection in a mine-threat environment is extremely difficult and limited. 
The panacea for present day MCM operations is recognition of the threat, knowledge of own 
capabilities, fleet training, and frugal management of MCM assets. 




Frank, David, Kevin Hogan and Shane Schonhoff. Application of Model-Based 
Systems Engineering (MBSE) to Compare Legacy and Future Forces in 
Mine Warfare (MIW) Missions. Systems Engineering Capstone Project Report. 
SE311-132Open/Team MIW.  Monterey, CA: Naval Postgraduate School, 2014. 
359p.  
ABSTRACT: This capstone report describes the expected mine countermeasures (MCM) 
performance of the Avenger class MCM ship (MCM 1), landing helicopter deck (LHD) support 
ship, and MH-53E helicopter legacy systems and Increment 1 of the littoral combat ship (LCS) 
and MH-60S helicopter future systems. The study focused on two measures of effectiveness 
(MOEs): area coverage rate sustained (ACRS) and percent clearance of mines. The systems 
engineering (SE) approach used to address stakeholder needs identified foundational 
requirements and developed functional and physical architectures for simulation in conducting the 
comparative technical analysis. A design of experiments (DOE) methodology was used to 
determine which factors have the greatest influence on the MOEs. The significant factors’ values 
were varied to develop a set of recommended improvements to the future MCM systems. The 
study found that maintaining a constant search speed of 10 knots, improving the stream and 
recover time to 15 minutes, and improving the sortie time to 24 hours for the remote minehunting 
system (RMS) would provide a future ACRS performance greater than that provided by the 
legacy systems. When factoring in risk  and operating and sustainment (O&S) costs, the future 
capability and recommended improvements provide better performance per cost than the legacy 
capability. 




Fritz, James R. Computer-aided Detection Of Rapid, Overt, Airborne, 
Reconnaissance Data With The Capability Of Removing Oceanic Noises. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2013. 155p. 
ABSTRACT: There have been three times more attacks to naval ships using sea mines than 
all other forms combined. Sea mines have always been viewed upon as underhanded and 
unchivalrous, yet they provide a weaker navy the capability to stall and damage a vastly superior 
navy. Utilizing unmanned sensors to detect sea mines is the goal of the navy for the future. 
Computer-aided detection (CAD) of sea mines is much faster and more consistent than a human 
operator, yet it is not currently being utilized by any of our mine countermeasure assets. Although 
there are many studies that have incorporated computer aided detection and classification 
algorithms with sonar imagery for mine warfare, few have used Light Detection and Ranging 
(LIDAR). During an amphibious assault scenario the ability to land assets quick ly and mitigate 
risk  is vital to the success. This thesis analyzes Rapid Overt Aerial Reconnaissance data from an 
Office of Naval Research experiment by Fort Walton Beach, FL. The CAD algorithm that was 
developed consistently detects sea mines in LIDAR data while having a manageable false alarm 
rate. 







Gallagher, Edith L. and Rob Holman.  Bedform Dynamics and Mine Burial. 
Lancaster, PA: Franklin and Marshall College, Biology Department, 2002. 7p.  
ABSTRACT: The goal of this work  is to develop a predictive understanding of coastal 
bedforms and their effect on the burial of objects on the seafloor. 
ACCESSION NUMBER: ADA627787  
http://www.dtic.mil/docs/citations/ADA627787  
 
Gellert, E. P., D. M. Turley, K.E. Challis and I. Grabovac. Use of Composites in 
Naval Structures. Ascot Vale (Australia): Materials Research Laboratories, 
1992. 20p.  
ABSTRACT: Composite materials in the form of glass-fiber reinforced plastic (GRP) and 
GRP/foam sandwich are being increasingly applied to naval vessel construction. Candidate 
materials will respond differently to elevated temperatures, moist environments and fires. Some of 
the effects are described here. The bolted jointing of GRP to steel has been assessed. 
ACCESSION NUMBER: ADA270308 
 
Gilbert, Jason A. Combined Mine Countermeasures Force: A Unified 
Commander-in-Chief's Answer to the Mine Threat. Newport, RI: Naval War 
College, Joint Military Operations Department, 5 February 2001. 26p.   
ABSTRACT: The threat of mines presents a Unified commander-in-Chief (CINC) with problems 
affecting the time-space-force aspects of his command. Further complicating this matter, is the 
U.S. Navy's inability to adequately address the mine threat problem unilaterally. History 
demonstrates that the U.S. Navy's inability to maintain a mine countermeasures (MCM) force 
sufficiently large enough and technologically advanced enough has been nominally off-set by the 
strengths of a combined MCM force. Joint Doctrine supports the forming of alliances and 
coalitions, whenever possible, in order to integrate the capabilities of other nations and to 
promote regional stability. The complexities associated with combined forces are simplified by the 
characteristics and political appeal of MCM, mak ing it attractive to the CINC and potential partner-
nations. Given that mines will remain a threat complicating a CINC's ability to effectively direct the 
operations of his forces, and that there is a legitimate need to solve the U.S. Navy's MCM 
deficiencies, a CINC will be able to train as he would fight and positively influence regional 
stability by planning for a combined MCM force. 




Gilless, Anthony F. Mine Drop Experiment (MIDEX). Master’s thesis. Monterey, 
CA: Naval Postgraduate School, 2001. ?p. 
ABSTRACT: The Navy's Impact Burial Prediction Model (IMPACT 25) determines the amount 
of burial a mine experiences upon impacting the marine sediment. Impact burial calculations are 
derived primarily from the sediment characteristics and from the mine's two-dimensional air and 
water phase trajectories. Accurate burial prediction requires that the model's air and water phase 
trajectories reasonably mimic the objects true trajectory. IMPACT 25 assumes that the objects 
are cylindrical in shape and calculates the air and water phase trajectories entirely from 
momentum equations. In order to determine what effect a varying center of mass has on a mine's 
water phase trajectory, a Mine Drop Experiment was conducted. The experiment consisted of 
dropping three cylinders of various lengths into a pool where the trajectories were filmed from two 
angles. The controlled parameters were, the ratio of mine length to diameter, initial velocity, 
center of mass position and drop angle. Results indicate that center of mass position has the 
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largest influence on the object's trajectory and that accurate trajectory modeling requires the 
inclusion of both momentum and moment equations. 




Glaz, Jospeh. Statistical Methods for Minefield Detection. Interim report. 
Storrs, CT: Connecticut University, Department of Statistics, 24 May 1994. 12p.  
ABSTRACT: The Navy and the Marine Corps have been continually concerned about the 
antivehicle and antiship mines. The development of effective minefield detection procedures are 
of great importance as they will enhance the ability of the Navy and Marine Corps to perform their 
tasks. One approach that has been recently studied by the scientists of the Navy is the use of 
tests of randomness. In that study they express the need to develop detection methods that are 
based on two-dimensional processes that incorporate the dependence structure of the nearby 
observations. In this interim performance report four research projects related to this problem are 
discussed. The two-dimensional scan statistic, discussed in the last project, has the potential to 
be very useful in the minefield detection problem. 




Gomez, F. Minesweeper Machinery Magnetic Interaction. White Oak, MD: 
Naval Ordnance Laboratory, 1956. 58p.  
ABSTRACT: none available. 
ACCESSION NUMBER: AD0130645 
 
 
Gooding, Trent R. Framework for Evaluating Advanced Search Concepts for 
Multiple Autonomous Underwater Vehicle (AUV) Mine Countermeasures 
(MCM). Cambridge, MA: Massachusetts Institute of Technology, Department of 
Ocean Engineering, February 2001. 114p.  
ABSTRACT:  Waterborne mines pose an asymmetric threat to naval forces. Their presence, 
whether actual or perceived, creates a low-cost yet very powerful deterrent that is notoriously 
dangerous and time-consuming to counter. In recent years, autonomous underwater vehicles 
(AUV) have emerged as a viable technology for conducting underwater search, survey, and 
clearance operations in support of the mine countermeasures (MCM) mission. With continued 
advances in core technologies such as sensing, navigation, and communication, future AUV 
MCM operations are likely to involve many vehicles work ing together to enhance overall 
capability. Given the almost endless number of design and configuration possibilities for multiple-
AUV MCM systems, it is important to understand the cost-benefit tradeoffs associated with these 
systems. This thesis develops an analytical framework  for evaluating advanced AUV MCM 
system concepts. The methodology is based on an existing approach for naval ship design. For 
the MCM application, distinct performance and effectiveness metrics are used to describe a 
series of AUV systems in terms of physical/performance characteristics and then to translate 
those characteristics into numeric values reflecting the mission-effectiveness of each system. The 
mission effectiveness parameters are organized into a hierarchy and weighted, using Analytical 
Hierarchy Process (AHP) techniques, according to the warfighter's preferences for a given 
operational scenario. Utility functions and modeling provide means of relating the effectiveness 
metrics to the system-level performance parameters. Implementation of this approach involves 
two computer-based models: a system model and an effectiveness model, which collectively 
perform the tasks just described. The evaluation framework  is demonstrated using two simple 
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case studies involving notional AUV MCM systems. The thesis conclusion discusses applications 
and future development potential for the evaluation model. 




Gould, J.W. German Navy Moored Minesweeping. US Naval Technical Mission 
in Europe, 1945. 71p.  
ABSTRACT: This report discusses the gear developed by the German Navy for moored 
minesweeping, This gear was limited in size by the policy of handling all gear by hand. The 
material for this report was obtained from the Germen Naval Experimental Mine Warfare 
Command (SVK) located in Kiel. 
REPORT NUMBER: Technical rept. No. 533-45 
ACCESSION NUMBER: ADA954501  
http://www.dtic.mil/docs/citations/ADA954501  
Graves, Steven M. Internetworking: Airborne Mine Countermeasures C4I 
Information Systems. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, December 1996. 106p.   
ABSTRACT: Airborne Mine Countermeasures (AMCM) Command Control Communication 
Computer and Intelligence (C4I) baseline currently consists of stand-alone tactical decision aids. 
Information such as aircraft position, equipment status, and abbreviated mine-like contact reports 
cannot be transferred in any form other than voice from/to the MH-53E helicopters while 
conducting Airborne Mine Countermeasures operations. There are currently no methods to 
transfer sonar video or single-frame imagery of mine-like objects between any Mine Warfare 
(MIW) units in a near-real-time manner. Delays lasting several hours are frequently encountered 
before the results of a 'rapid reconnaissance' airborne mine-hunting mission are made available 
to the rest of the fleet and/or MIW community. In order to improve command and control, the 
AMCM Mine Warfare community must integrate all of its C4I assets onto a tactical internet. This 
thesis presents a tactical internet for AMCM with an open, standards-based modular architecture. 
It is based on the TCP/IP network  model using common protocols and interfaces. Command and 
control will significantly improve as this network  will provide a methodology to transfer critical 
information between AMCM C41 assets and tactical networks world-wide.  




Griffin, Sean, John Bradley, Maurice Thiele, Cuong Tran, and Francis Grosz, Jr. 
An Improved Subsequent Burial Instrumented Mine. New Orleans, LA: Omni 
Technologies, 2002. 9p.  
ABSTRACT: Detection of buried mines using conventional sonars is difficult, especially in 
complex coastal environments, which complicates naval tactical decisions such as whether to 
hunt, sweep, or avoid a mined area. The U.S. Navy is therefore supporting research to develop 
and validate stochastic, time- dependent, mine burial prediction models. This research requires 
continuous monitoring of both mine behavior during burial and the near-Held processes 
responsible for burial. Modes of burial are generally separated into two broad categories: impact 
burial and subsequent burial (scour and fill, creep, liquefaction, and bedform modification). Omni 
Technologies, Inc. (OTI) and the Naval Research Laboratory (NRL) have developed instrumented 
mines that measure both subsequent mine burial behavior and the processes that initiate and 
effect burial. In this paper we describe new instrumented mines, including acoustic sensors used 
to measure burial and sensors used to measure mine orientation, azimuth and movement. 
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Sensors and methods used to measure characteristics of surface gravity waves, direction and 
magnitude of bottom currents, turbulent flow near the mine, initiation of bedload motion, and 
sediment size and concentration in the water column are also described. 
ACCESSION NUMBER: ADA408365    
http://dtic.mil/docs/citations/ADA408365  
Guarini, William. Remote Minehunting System (RMS). Technical Report. 
Washington, DC: US Navy, 2015. 35p.  
ABSTRACT: The Remote Minehunting System (RMS) is a mine reconnaissance system 
designed for the detection, classification, identification, and localization of bottom and moored 
mines in shallow and deep water. The RMS is a fully integrated system consisting of a semi-
submersible Remote Multi-Mission Vehicle (RMMV) with a tethered, towed variable depth sensor, 
the AN/AQS-20. The RMMV is a high-endurance, semi-autonomous, low-observable, unmanned 
vehicle. The AN/AQS-20, aseparate Acquisition Category II program, incorporates five separate 
sonars/sensors (side-look sonar, forward-look sonar, volume search sonar, gap fill sonar, and 
electro-optical identification sensor) in a compact, lightweight, and hydrodynamically stable towed 
body. The AN/AQS-20 localizes mine-like objects and provides the operator with a visual image 
and a contact data list. All mission data is recorded by the Littoral Combat Ship (LCS) for post-
mission analysis. Line-of-Sight and Over-the-Horizon communication provides vehicle Command 
and Control and mine reconnaissance sensor data transmission. The RMS will provide the Navy 
the capability to keep ships and Sailors out of the minefield and will be deployed from the LCS as 
part of the Mine Countermeasures Mission Package (MCM MP). 
ACCESSION  NUMBER: AD1019510 
http://www.dtic.mil/docs/citations/AD1019510 
Hall, E.B. Aircraft Drops of Parachute, XH-20E Assembled on Fin Stabilized 
Mine, Mk. 36. Dahlgren, VA: Naval Proving Ground, 1950. 12p.   
ABSTRACT: This test was conducted to determine the flight characteristics and the maximum 
launching speeds the Parachute, XH-20E, assembled on fin stabilized Mines, Mk. 36, could 
withstand. Three drops withstood true launching speeds of 375, 353, and 400 knots. Each mine 
had excellent flight characteristics. Two drops failed to withstand the opening load when launched 
at true airspeeds of 404, and 396 knots. The cover lid of the parachute pack remains with the 
parachute a sufficient time to enable it to clear the launching aircraft when attached by a 4-1/2 
foot line to the apex of the parachute canopy. 
ACCESSION NUMBER: AD0896222 
Hall, Patrick W. Detection and Target-Strength Measurements of Buried 
Objects Using a Seismo-Acoustic Sonar. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, December 1998. 73p.  
ABSTRACT: This thesis describes the results of field experiments in which seismo-acoustic 
interface (Rayleigh) waves were employed to detect and measure the target strength of mine-like 
test objects buried in the near-surf zone. These experiments were conducted as part of an 
ongoing NPS research program to develop a seismo-acoustic sonar system for the detection of 
buried mines in the surf and, near-surf zones. An experimental seismo-acoustic sonar system, 
using linear force actuators as the wave source and three-axis seismometers as receivers, was 
deployed at a beach test site. The target strengths of two mine- like test objects, a compressed 
gas cylinder and a gunpowder can, were measured as a function of target mass and for various 
emplacement conditions, e.g. very wet sand, not very wet sand, partially buried, completely 
buried, completely buried and washed over for several days. "Vector polarization filtering" was 
employed to separate the reflected signal due to Rayleigh waves, for which the particle motion is 
elliptical, from that of body (P and S) waves, for which the particle motion is linear. The target 
strength was generally found to increase with increasing target, mass. Typical values observed 
ranged from approximately -20dB to -10dB for target masses of 70 to 290 kg. Curiously, it was 
 157 
observed that the elliptical particle motion of the reflected wave was of the opposite polarity for 
those targets which were buried, but slightly exposed, compared to those which were completely 
buried. It is not known at this time whether this is due to the depth-dependent properties of 
Rayleigh waves, or whether it is a result of the conditions of source and target emplacement. 




Harris, Daniel E. and Don W. Shepherd. Structured Approach to the 
Articulation of Future Mine Countermeasure Concepts. Panama City, FL: 
Coastal Systems Station, 21 March 2000. 11p.  
ABSTRACT: This paper presents an approach to developing a structure derived from the point 
of view that mine countermeasures is a core Navy function independent of whether dedicated or 
organic systems and platforms perform that function. It is an appreciated fact that mine 
countermeasures is a complex warfare task  that will play an increasingly important role in naval 
operations as the Navy continues to implement the littoral warfare strategy. In the future, 
implementation of the naval strategy will require an expanded view of mine countermeasures. 
The main battle force components will be required to possess organic capabilities to deal with the 
threat of mines through a cooperative engagement capability approach. This paper focuses on 
articulating an overall framework  that can be regarded as the point of departure toward defining 
and implementing a mine countermeasure capability fully compatible with, and integrated into, 
fleet operations. 
ACCESSION NUMBER: ADA376388 
http://dtic.mil/docs/citations/ADA376388  
 
Harris, Michael, Will Avera, Martin Gendron and Vickie Seldenright. Acquiring 
Bathymetry Data With the VSS Sonar on the AQS-20 Mine Hunting System. 
Stennis Space Center, MS: Naval Research Laboratory, Marine Geosciences 
Division, 29 March 2001. 10p.  
ABSTRACT: A goal of future naval development is to utilize fleet systems to acquire ocean 
environment measurements for tactical use on the spot'. A preliminary evaluation of data 
indicates that a future operational mine hunting system can provide needed bathymetry data in 
regions where adequate data does not exist. In this paper, bathymetric data is obtained from the 
Volume Search Sonar (VSS) on the Engineering Development Model (EDM) AN/AQS-20 Sonar, 
Mine Detecting Set to illustrate the capability. This system is a helicopter-towed mine hunting 
system with the capability to obtain coarse bathymetry data. The data are sufficient to meet the 
accuracy requirements for mine warfare operations. 
REPORT NUMBER: NRL/PP/7440-01-1002 
ACCESSION NUMBER: ADA388946 
http://www.dtic.mil/docs/citations/ADA388946 
 
Harris, Michael, William E. Avera, Leonard D. Bibee, and J.M. Null. 
Environmental Data Collection from the AQS-20. Stennis Space Center, MS: 
Naval Research Laboratory, Marine Geosciences Division, 11 June 2002. 14p.  
ABSTRACT: The Naval Research Laboratory (NRL) under the technical direction of SPAWAR 
PMW-155 and the sponsorship of the Oceanographer of the Navy, N096, examined the technical 
feasibility of extracting environmental data from the AQS-20 Mine Hunting Sonar towed from both 
the MH-60 helicopter and the AN/WLD- I Remote Mine Hunting System. Multibeam bathymetry 
and sediment information can be extracted from the AQS-20 and used in near real- time in 
tactical decision aids like the Mine Warfare Environmental Decision Aids Library (MEDAL). These 
conclusions are based on AQS-20 experiments conducted in June 1998, July 1999 and June 
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2001. This paper discusses the advantages of near real-time environmental data in MCM and 
describes a proposed Environmental Data Collection (EDC) Mode of operation for the AQS-20. 
ACCESSION NUMBER: ADA406765 
http://www.dtic.mil/docs/citations/ADA406765 
 
Hart, Charles A. Qualifications and Related Training for Naval Reserve 
Officers (1105) Naval Warfare/Operations, Surface. Mine Warfare. 
Washington, DC: Naval Personnel Research Laboratory, 1966. 37p.  
ABSTRACT: The memorandum reports on the development of qualifications standards and 
related training for all 1105 officers assigned to the Mine Warfare (M/W) Program. These 
qualifications standards were developed as a part of the professional development system for 
Naval Reserve officers not on active duty. It should be noted that the Mine Warfare (M/W) 
qualifications outlined are in addition to the requirements for all 1105 officers outlined in 
NAVPERS 15988-1. The conclusion reached was that the addition of type warfare qualifications 
Mine Warfare (M/W) is a logical step of professional training in the professional development 
system. (Author)  
ACCESSION NUMBER: AD0638805 
 
 
Hatt, D. J., P. P.  Elischer, G. Campanella, and M.G.  Wolfson. Minehunter 
Inshore Shock Trials. Phase 2. A Limited Shock Trial for Developing Trial 
Methodology and Logistics. Ascot Vale: Materials Research Labs, 1988. 33p. 
ABSTRACT: Phase 2 of the Australian inshore minehunter shock trials was conducted in the 
ocean off the coast from Townsville during September - October, 1986. The trial was the second 
in a three-phase programme which ended with the first-of-class shock testing of the Royal 
Australian Navy's prototype glass reinforced plastic (GRP) minehunter catamaran during the 
November-December, 1987. Described in the report are the operations undertaken during the 
trial. The operations were conducted onboard an aircraft water lighter which could only be 
subjected to low shock levels. The operations involved explosive charge firing, the collection of 
underwater explosion data, and the use of shock motion measuring instrumentation and high-
speed cine cameras. Some examples of typical motion and pressure-time histories are given. 
ACCESSION NUMBER: ADA207741 
http://www.dtic.mil/docs/citations/ADA207741  
 
Hawkins, Darrin L. and Barbara C. Van Leuvan. An XML-Based Mission 
Command Language for Autonomous Underwater Vehicles (AUVs). 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2003. 114p.  
ABSTRACT: Autonomous Underwater Vehicles (AUVs) are now being introduced into the fleet 
to improve Mine Warfare capabilities. Several AUVs are under government-contracted 
development. Mission planning and data reporting vary between vehicles and systems. This 
variance does not pose an immediate problem, as only one AUV is currently in production. 
However, as more AUVs are put into production, commands will begin to get multiple AUVs. 
Without a single mission command language, multiple systems will require familiarity with multiple 
languages. Extensible Markup Language (XML) and related technologies may be used to 
facilitate interoperability between dissimilar AUVs and extract and integrate mission data into 
Navy C4I systems. XML makes archive maintenance easier, XML documents can be accessed 
via an http server, and, in root form, XML is transferable on the fly by stylesheet. This thesis 
presents an XML-based mission command for the command and control of AUVs. In addition, this 
thesis discusses XML technology and how XML is a viable means of achieving interoperability. 
Furthermore, this thesis provides an example mission file using existing software, and 
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demonstrates the future of XML in AUV technology. Finally, this work  ends with a compelling 
argument for the use of an XML-based mission command language to command all AUVs. 
ACCESSION NUMBER: ADA417509 
http://dtic.mil/docs/citations/ADA417509   
http://hdl.handle.net/10945/975  
 
The HFG Electromagnetic Mine Sweeping Gear. US Naval Technical Mission 
in Europe, 1945. 61p.  
ABSTRACT: This report covers the HFG (Hohlstabfernraumgerat) magnetic minesweeping 
gear. This gear exists in four sizes designated by the approximate length of the float. These are 
the HFG 12, 15, 24 and 50. The HFG 12, 15 and 24 were developed by the Danish Navy and are 
patented in Denmark . Danish permission was given for their information used in this report. 
Recognizing the value of this sweep for rivers, canals, harbors and low salinity waters, the 
German Navy took it over. The HFG 50 is an independent German proposal. The material for this 
report was obtained from the German Experimental Mine Warfare Command (SVK) and the 
Danish Helsinger Shipyard.  
ACCESSION NUMBER: ADA954377 
Holden, Kevin T. Mine Countermeasures: What the Operational Commander 
Must Know. Newport, RI: Naval War College, Department of Operations, 8 
February 1994. 35p.  
ABSTRACT: A great deal has been written concerning the need for more and improved mine 
countermeasures equipment. What seems lack ing is adequate focus at the operational level 
regarding how to effectively and efficiently employ existing systems in support of current and 
future operations. In many situations, to achieve a military objective, it is essential the operational 
commander know the existing or potential mine threat, understand current mine countermeasure 
capabilities, determine the available courses of action, and select the course of action that will 
provide the highest probability of success in support of an assigned mission. This paper is 
intended to emphasize the importance of mine countermeasures to the operational commander. It 
draws upon the lessons of history to show that mine warfare has had a significant impact on 
naval and joint operations. while the paper addresses some technical and tactical aspects of mine 
countermeasures, the primary focus is on the operational considerations and options available to 
the operational commander.  
ACCESSION NUMBER: ADA279712 
http://dtic.mil/docs/citations/ADA279712 
 
Holmes, W. C., R.J. Franz, C.J.  Oleniacz, and H.G. Vogel. German Acoustic 
Mine Units. Naval Technical Mission in Europe, 1945. 68p.  
ABSTRACT: none available. 
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Hong, Bryan Y. An Effective Noise Filtering Method for Mine Detection. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2012. 76p.  
ABSTRACT: Automatic detection of sea mines in coastal regions is difficult due to highly 
varying sea bottom conditions present in the underwater environment. Detection systems must be 
able to discriminate objects that vary in size, shape, and orientation from naturally occurring and 
man-made clutter. Additionally, these automated systems must be computationally efficient to be 
incorporated into Unmanned Aerial Vehicle (UAV) sensor systems characterized by high sensor 
data-rates and limited processing abilities. Commonly used noise filters largely depend on the 
window (or neighborhood) size, which makes the mine detection ineffective. Using the bi-
dimensional empirical mode decomposition (BEMD) analysis, an effective, robust sea mine 
detection system can be created. A family of decomposed images is generated and applied to 
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optical lidar image data from the Rapid, Overt, Airborne, Reconnaissance (ROAR) experiment 
supplied by Naval Surface Warfare Center, Panama City. These decompositions project key 
image features, geometrically defined structures with orientations, and localized information into 
distinct orthogonal components or feature subspaces of the image. Application of the BEMD 
method to the analysis on side scan sonar data is also provided. Accurate detection and 
classification of mines is time consuming and requires divers or Autonomous Underwater 
Vehicles (AUV) in the water. The navy continues to pursue more expedient methods in mine 
countermeasures, and with airborne lidar, a surf zone (SZ) and landing zone can be quick ly 
surveyed for possible mines. In the near surf zone, all possible mines can be quick ly neutralized 
by dropping guided munitions, eliminating the need to send divers or AUVs to verify contacts. 
Still, the need for improved methods of detection and classification is needed. BEMD, a relatively 
new method of signal analysis developed about fifteen years ago, was tested on lidar imagery 
from the ROAR experiment to look for any improvements in detecting and classifying mines. 
http://hdl.handle.net/10945/5576  
 
Hong, Young S. Improved Prediction of Drift Forces and Moment. Final 
report. Bethesda, MD: David W. Taylor Naval Ship Research and Development 
Center, September 1983. 43p.  
ABSTRACT: A three-dimensional method is developed to improve the computation of the drift 
force and moment for small-waterplane-area, twin-hull (SWATH) and surface ships in oblique 
waves with zero forward speed. Numerical results have been computed for three ships: SWATH 
6A, Stretched SSP, and MCM experiment. For MCM 5371, the results of two- and three- 
dimensional methods are almost identical to each other and these results show good agreement 
with experiment when the wavelength ratio is not too small. Even though there are no test data 
available for SWATH 6A, the application of three dimensional theory is likely to improve the 
results of drift force and moment for SWATH ships.  
ACCESSION NUMBER: ADA134055 
http://www.dtic.mil/docs/citations/ADA134055 
 
Howell, Henry H., Robert H. Bourke, James H. Wilson, J.M. Null and Josette 
Fabre. Inferring Bottom Acoustic Properties from AN/SQQ-32 Sonar 
Reverberation Data in Order to Reduce False Targets in Bottom/Buried 
Mine Detection. Monterey, CA: Fleet Numerical Oceanographic Center, 2002. 
11p.  
ABSTRACT: Bottom/sub bottom geoacoustic properties must be determined to high spatial 
resolution in order to reduce false targets for bottom/buried mine detection. Inversion techniques 
(ITs) are used to infer bottom geoacoustic properties using AN/SQQ-32 beam reverberation level 
(RL) time series data acquired in Rhode Island Sound in February 1993. A technique was 
developed wherein the deviation of the RL for an individual ping and beam from an area-wide 
average RL is used to generate geo-referenced maps illustrating the relative reflectivity of the 
seabed. These geo-plots not only agree with existing descriptions of the sediment distribution, but 
also provide a highly detailed spatial representation of the bottom geoacoustic distribution. The 
plots highlight the gross inadequacies, particularly in spatial resolution, of existing information on 
bottom geoacoustic properties and the difficulties of using such algorithms as Lambert's Law to 
characterize the RL. These plots, when produced using appropriately small sample intervals, 
have sufficient spatial resolution to reveal MCM clutter density information. Geo-referenced maps 
of relative reflectivity can be an invaluable aid to in developing "realistic" mine hunting time lines 
especially in a route-survey mode or as a surveying tool to compare clutter densities. These 
clutter densities are used as a basis for change detection algorithms applied to bottom/buried 
mine detection. Additionally, they can also be used to identify appropriate geoacoustic parameter 
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inputs for accurate sonar model performance predictions and to provide real time performance 
monitoring and assessment, (i.e. a capability to revise and modify the search strategy). 
ACCESSION NUMBER: ADA479177  
http://www.dtic.mil/docs/citations/ADA479177  
Hsieh, Chung-Ping. Effect of Internal Solitary Waves on Mine Detection in 
the Western Philippine Sea East of Taiwan. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, 2006. 120p.  
ABSTRACT: Upper layer temperature in the western Philippine Sea near Taiwan was sampled 
using a coastal monitoring buoy with fifteen thermistors attached from July 28 August 7, 2005. 
Internal waves and internal solitons (IS) were identified using the empirical orthogonal function 
analysis. Without the IW and IS, the power spectra, structure functions, and singular measures 
(representing the intermittency) of the temperature field satisfy the power law with multi-scale 
characteristics at all depths. The IW does not change the basic characteristics of the multifractal 
structure. However, the IS changes the power exponent of the power spectra drastically, 
especially in the low wave number domain. It breaks down the power law of the structure function 
and increases the intermittency parameter. The physical mechanisms causing these different 
effects need to be further explored further. The Comprehensive Acoustic Simulation System was 
applied to determine how the IS affect the mine detection by computing the transmission loss (TL) 
and the ray traces of range-dependent and range-independent cases during the IS period. The 
maximum TL difference is 20 dB. As a result, the mine detection probability will dramatically be 
reduced to 1% of the original detection probability. 




Hurley, William J., B.C. McCaffree, and M.M. Stahl. General Approach to 
Investing in the New Modeling and Simulation Tools With a Case Study: 
Naval Mine Countermeasures Programs. Alexandria, VA: Institute for Defense 
Analyses, July 1995. 218p.  
ABSTRACT: Recent advances in computing, network ing and visualization have led to dramatic 
improvements in modeling and simulation (MS) capabilities. The key issue for DoD is how to 
successfully convert these impressive technical developments into useful tools for addressing 
DoD's needs. This study proposes a general framework  for deciding how to invest in the new MS 
tools. The framework  begins with an articulation of a key need facing the decision maker. It then 
addresses the potential roles for MS in meeting that need, the implied characteristics of the MS 
tools, their costs, value added, risks, funding, and management. It then repeats this process for a 
range of needs facing the decision maker, and, by look ing for common elements and setting 
priorities, seeks to integrate the results across all of the needs into a single MS plan. As a case 
study, this process is applied to the area of naval mine countermeasures (MCM). No detailed 
road map for MS investment is given, but the issues that arise are described along with some 
methods that may be used to resolve them. A strawman approach to MCM MS investments is 
presented. This is a 'fleet first' approach which focuses initially on training, tactical development 
and mission rehearsal with later applications to acquisition once acceptance of the MS tools, and 
confidence in them, have been established. The general framework  described should be 
applicable to any area where the benefits and costs of the new MS tools are under consideration. 







Ide, John M., Richard F. Post, William J. Fry. The Propagation of Underwater 
Sound at Low Frequencies, as a Function of the Acoustic Properties of the 
Bottom. Washington, DC: Naval Research Laboratory, 1943. 186p. 
ABSTRACT: This report presents an experimental and theoretical analysis of the transmission 
of underwater sound in shallow water, tak ing into account the influence of the bottom. The 
analysis is particularly concerned with frequencies at which the wavelengths are comparable to 
the physical dimensions of the acoustic systems. 
ACCESSION NUMBER: ADB801494 
http://www.dtic.mil/docs/citations/ADB801494  
 
Ingold, Barry W. Key Feature Identification from Image Profile Segments 
Using a High Frequency Sonar. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, December 1992. 67p.  
ABSTRACT: Many avenues have been explored to allow recognition of underwater objects by 
a sensing system on an Autonomous Underwater Vehicle (AUV). In particular, this research 
analyzes the precision with which a Tritech ST1000 high resolution imaging sonar system allows 
the extraction of linear features from its perceived environment. The linear extraction algorithm, 
as well as acceptance criteria for individual sonar returns are developed. Test results showing the 
actual sonar data and the sonar's perceived environment are presented. Additionally, position of 
the sonar relative to the perceived image is determined based on the identification of key points in 
the scene.... Autonomous Underwater Vehicle (AUV). 




Inman, Douglas L. and Scott A. Jenkins. Enhancement and Validation of a 
Model for Mine Scour and Burial. La Jolla, CA: Scripps Institute of 
Oceanography, 2002. 11p.  
ABSTRACT: Our long-term goal is to perfect a process-based model for the prediction of scour 
and burial of mines deployed in the shallow waters of the global coastal zone; and to use this 
model to develop general principles of mine burial that can be used by the fleet. We are presently 
pursuing this goal by expanding the physics and validation of the model to treat mine burial as a 
global problem using a hierarchy of interactive inputs (Figure 1). Systematic assignments for 
these inputs are developed according to coastal type. 
ACCESSION NUMBER: ADA627767  
http://www.dtic.mil/docs/citations/ADA627767  
 
Inman, Douglas L. and Scott A. Jenkins. Linked VORTEX Model for Mine 
Burial Prediction. La Jolla, CA: Scripps Institute of Oceanography, 2003. 11p.  
ABSTRACT: Our long-term goal is to perfect a process-based model for the prediction of scour 
and burial of mines deployed in the shallow waters of the global coastal zone; and to use this 
model to develop general principles of mine burial that can be used by the fleet. We are presently 
pursuing this goal by expanding the physics and validation of the model to treat mine burial as a 
global problem using a hierarchy of interactive inputs for both mine types and coastal type. 





Inman, Douglas L. and Scott A. Jenkins. Scour and Burial of Bottom Mines: A 
Primer for Fleet Use. SIO reference series no. 02-8. La Jolla, CA: Integrative 
Oceanography Division, Scripps Institution of Oceanography, University of 
California, San Diego, 2002.  
Abstract: This primer is for fleet use as a means of rapid access to information on scour, burial, 
and re-exposure of bottom mines placed in nearshore waters. The format is easily adapted to a 
computer slide show where sequential illustrations such as progressive mine scour and burial 
could be in animated form. The illustrations detail mechanisms and burial rates characteristic of 
coastal and sediment type. The primer also addresses the ranges of uncertainty in mine burial 
estimates by showing burial dependence on mine characteristics and environmental factors. By 
providing both burial rate estimates and the probable error of those estimates, this primer 
facilitates tactical use and planning, particularly in areas of denied access. The emphasis here is 
on field experiments of the scour and burial of bottom mines in shallow    (3 m - 61 m) 
and their comparison with simulations from computer models. However, the complexity of mine 
warfare and mine use makes it necessary to briefly discuss categories of mines, their basic 
components, and their means of delivery and planting. The reader is advised to consult the 
references for detailed information on these related topics. We understand that other studies of 
bottom mine burial have been made. Here, we report on those studies that have been 
declassified and made available to us. 




Inman, Douglas L. and Scott A, Jenkins. Scour Mechanics of Aggregate 
Obstacle Fields with Application to Mine Countermeasures. La Jolla, CA: 
Scripps Institution of Oceanography, Center for Coastal Studies, 1998. 7p.  
ABSTRACT: We seek to understand the leading order processes and develop quantitative 
modeling sk ill for the problem of scour and burial of solid objects on a sedimentary bed in 
geophysical flows. (1) Identify leading order processes; (2) formulate the model and write the 
computer code; (3) establish a database with seasonal and climatic variability of wave forcing and 
sediment budget inputs to initialize and calibrate the model; (4) validate the model in a 
contemporary field experiment with modern mines of various shapes; (5) determine the relative 
strength of various scour and burial mechanisms and the sensitivity of those mechanisms to the 
fluid forcing history and episodic sediment fluxes; and, (6) exploit the results of the field and 
numerical experiments to pose potential mine countermeasures.  
ACCESSION NUMBER: ADA542114  
http://www.dtic.mil/docs/citations/ADA542114  
 
Integrated Logistics Support Management Plan for the Remote Minehunting 
System (RMS). Washington, DC: Naval Sea Systems Command, September 
1991. 35p.  
ABSTRACT: Provide a management plan for ensuring that support elements, for the Remote 
Minehunting System (RMS) are available for delivery upon turn-over of the of the RMS from CSS 
to the Fleet. 






Jappinga, Elaine M. and Divyakant L. Patel. Technical Transfer Report on a 
TNT Enzyluminescent Vapor Detection System. Final technical report. Fort 
Belvoir, VA: Army Belvoir Research Development and Engineering Center, 
February 1991. 104p.  
ABSTRACT: This report describes the historical breadboard effort with enzyluminescent 
2,4,6-trinitrotoluene (TNT) vapor detection system. The system comprises a sample train, vapor 
generator, and luminescence detector using a TNT reductase enzyme. This breadboard system 
is the culmination of a long-term effort evolving from several programs that examined the TNT 
enzyluminescent and bioluminescent response of marine bacteria, antibodies, and enzymes 
under BRDEC auspices. This program was suspended by BRDEC because its slow reaction time 
(total more than 22-minutes sampling and detection time with a 0.25 part per trillion (ppt) 
TNT-in-air lower detection limit) and therefore cannot be used for mine detectors. This report 
discusses an engineering design analysis that was performed for a new configuration of an 
enzyluminescent TNT vapor detection system that utilizes an integrated sample-reactor module 
to provide an estimated TNT rate-of-response of less than 60 seconds and a 0.0025 ppt minimum 
detectable concentration. This improvement can be of significant value in noncountermine 
applications. The most feasible and adaptable current application for the conceptual system is 
that of enclosure monitoring (building, room, etc.) for the presence of TNT vapors. The report 
describes system operation and use is examined in these applications. 
REPORT NUMBER: BRDEC-TR-2499 
ACCESSION NUMBER: ADA233444 
http://dtic.mil/docs/citations/ADA233444 
 
Jeffress, Lloyd A. Study Mine-Hunting Techniques. Austin, TX: Texas 
University at Austin, Defense Research Laboratory, 1966. 47p.  
ABSTRACT: This report summarizes over ten years of work  on problems in the field of mine 
countermeasures. It deals with problems of clustering--of distinguishing between mine contacts 
and non-mine contacts on the basis of the accumulation of sonar contacts from them. Another 
portion of the report deals with precise navigation, using the AN/UQS-1 sonar with triplane and 
with acoustic transponders as navigational referents. A final portion of the report deals with the 
design and performance of a radio-controlled catamaran for mark ing the position of sonar 
contacts or for placing a destructive charge near the mine. 
ACCESSION  NUMBER: AD0371717 
http://www.dtic.mil/docs/citations/AD0371717  
 
Johnson, Steven A. Imaging Methods for Detection of Buried Mines in the 
Surf Zone and for Detection of Buried Ordnance. Salt Lake, UT: Techniscan, 
Inc., 1997. 4p.  
ABSTRACT: Our long-term goal is to study low to high frequency (3 kHz to 30 MHz) 
electromagnetic (EM) methods for three-dimensional (3-D), quantitative and qualitative, 
characterizing and imaging of the un-perturbed and perturbed (e.g. by man or nature) ocean 
environment. These long-term goals include the immediate goal of this project, which as stated in 
the title is to develop imaging methods for detection of buried mines in the surf zone and for 
detection of buried ordnance. The approach if successful could lead to spin-off methods for 
solving corresponding commercial and civilian problems such as: (1) finding buried cables, pipes 
and other buried objects; (2) characterizing soils for moisture content or liquid contaminants.; (3) 
and new method for geophysical applications where improved 3-D and quantitative imaging are 
desired. 
ACCESSION NUMBER: ADA629407  
http://www.dtic.mil/docs/citations/ADA629407  
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Jones, D. A., and E.D. Northeast. Effects of Case Thickness on the 
Performance of Underwater Mines. Canberra (Australia): Defence Science and 
Technology Organization, 1995. 33p.  
ABSTRACT: The effect of case thickness on the performance of underwater mines was 
investigated both experimentally and computationally using 10 kg charges of H6. The charges 
were cylindrical in shape and surrounded by either 6 mm or 12 mm thick steel casing. Two bare 
charges were also fired. Analysis of the experimental pressure transducer records showed that 
casing thickness had no effect on peak pressure in the far field, but resulted in a 5% increase in 
shock wave energy compared with an uncased charge. Numerical simulations using both the SIN 
and DYNA2D codes supported these experimental results. Measurements of the bubble period 
indicated that the bubble energy for a cased charge was 9% lower than that of an uncased 
charge. (MM) 
REPORT NUMBER: DSTO-TR-0120 
ACCESSION NUMBER: ADA293941  
http://www.dtic.mil/docs/citations/ADA293941  
Kady, John, Shawn Hoch, William Davidson, Raymond Tagulao, Chadwick 
Cummings, and Philip Wicker. Efficacy Evaluation of Current and Future 
Naval Mine Warfare Neutralization Method. Technical Report. Monterey, CA: 
Naval Postgraduate School, 2016. 125p.  
ABSTRACT: This capstone report analyzes the expected mine countermeasures (MCM) 
performance of legacy and emerging mine neutralization systems on multiple platforms. The 
systems evaluated are the SLQ-48 Mine Neutralizing System, the SLQ-60 SeaFox, the AN/AQS-
235 Airborne Mine Neutralization System/Archerfish, and the Improved Mine Neutralization 
SystemBarracuda currently being developed by Raytheon. The platforms in which these systems 
are to be supported on are the Avenger MCM ship, the MH60S Knighthawk helicopter, and the 
littoral combat ship (LCS). The study focused on three measures of effectiveness (MOEs): 
mission time, weapon expenditures, and mission effectiveness. Using an operational simulation 
and design of experiments (DOE), our team determined which configuration variations of these 
systems on supported platforms appeared to be the most effective. The study found that the 
performance of the Improved Mine Neutralization SystemBarracuda presented an increase in 
capability over legacy systems. In addition, the simulation analysis results depicted a significant 
performance increase from aerial-deployed neutralizers and neutralizers deployed simultaneously 
in parallel configurations. This report suggests that, when possible, mine neutralization should be 
conducted in a parallel configuration from multiple platforms with the most capable neutralizer 
available. 
ACCESSION NUMBER: AD1031513 
http://www.dtic.mil/docs/citations/AD1031513 
http://hdl.handle.net/10945/51729 
Kaminski, Paul G. Affordable Naval Mine Warfare. Washington, DC: Office of 
the Under Secretary of Defense (Acquisition and Technology), 11 June 1996. 9p.  
ABSTRACT: This report contains information concerning naval mine warfare. The document 
addresses threats and future naval mine warfare issues. 
ACCESSION NUMBER: ADA339429 




Karun, Ronald J. Analysis of the Waterhammer Concept as a Mine 
Countermeasure System. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, September 2000. 64p.  
ABSTRACT: The purpose of this thesis is to provide an analysis of the Waterhammer concept 
design. Waterhammer is a device intended to generate repetitive shock waves to clear a path 
through the very shallow water region for amphibious operations. These repetitive shock waves 
are intended to destroy obstructions and mines alike. This thesis analyzes the energy budget of 
the deflagration processes and the basic principles of shock waves and acoustic saturation. 
When the source amplitude is increased to very high levels, acoustic saturation sets in, a state in 
which the amplitude of the received signal approaches a limiting value, independent of the source 
amplitude. Acoustic saturation thus will set physical constraints in the design of Waterhammer. 
Furthermore, as the pulse propagates in the shallow water environment, reflections from the 
water's surface and bottom floor will spread (he energy in the water column thus reducing the 
energy density, These combined effects can affect the intended performance of Waterhammer. 
The results of the analysis in this thesis lead to the conclusion that Waterhammer may not be 
viable in its present concept design. 




Keegan, John J. Trajectory Planning for the Aries AUV. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, June 2002. 116p.  
ABSTRACT: This thesis supports ongoing ONR research in the area of Autonomous 
Underwater Vehicles (AUVs) and Mine Warfare. It shows a simulation of a two- vehicle 
autonomous rendezvous using both along track  and cross track  position controllers. Conducting 
open water experiments with the ARIES AUV identified the added mass matrix and hydrodynamic 
coefficients of the longitudinal equation of motion. The results indicate that it will be possible to 
maneuver an AUV to a specific rendezvous point at a specified time. Two-vehicle rendezvous 
maneuvers are likely to be needed in multi-vehicle operations when data transfer between range-
limited communications modems are used. 




Kervern, G. Fire-and-Forget Expendable Mine Disposal Concepts.  
Thomson Sintra Activites Sous-Marines, Brest (France), 1996. 7p.  
ABSTRACT: Classical minehunting operations are often divided in 4 stages: detection by 
sonar, classification by sonar, mine identification, and mine neutralization. Identification and 
neutralization are generally achieved by the same equipment: a man-guided underwater vehicle. 
This underwater vehicle usually performs mine identification with the help of a video camera and 
is designed large enough to carry a strong explosive charge capable of destroying the mine 
without excessive accuracy is positioning. This paper aims at proposing new concepts and 
scenarios of guidance according to the different k inds of minehunting sonar available, at 
determining the criteria for the design of acoustic sensors (with or without the cooperation of 
launching vessel sonars) for the guidance equipment at proposing target recognition methods, 
and finally at estimating probability of success for several concepts by means of software 
simulations. The first approach will highlight the need, as for missile design, for extended 
software simulations in the definition of neutralization scenarios and systems, and in performance 
assessments. 
ACCESSION NUMBER:  PB97-130561 
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Kessel, R.T. Probabilistic Theory for the Design of Optimal Linear 
Discriminators of the Automated Detection of Objects in Sidescan Sonar  
Images. Dartmouth, (Nova Scotia): Defence Research Establishment Atlantic, 
2000. 30p.  
ABSTRACT: Computerized pattern recognition can be used to help a sonar operator locate 
underwater objects in sidescan sonar images. This report presents the theory behind several 
linear discriminators, with a view to improving automated detection. The discriminators are 
formulated mathematically to be optimal insofar as they maximize the detection performance as 
defined under the Neyman-Pearson design criteria, with adjustments made to those criteria to suit 
the prior knowledge of both the objects sought & the local seafloor clutter. The emphasis 
throughout is on sea mine detection in naval operations. The theory gives practical insight & 
direction for the mine detection problem, showing, for instance, what k ind of data should be 
extracted from target & clutter image libraries to get optimal detection performance; the possibility 
of there being several optimal linear discriminators in the case when nothing is assumed about 
the local seafloor clutter; and the effect of prior de-meaning of images on detection performance. 
ACCESSION NUMBER: MIC10202589 
 
Kim, Chihoon. The Effect of Sensor Performance on Safe Minefield Transit. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2002.  
ABSTRACT: Mines are relatively cheap weapons that can be employed in significant quantity 
by any country with even a modest military budget, and can be very effective at severely 
damaging or sink ing ships or denying maritime access to an area. In this thesis, simulation and 
analytical models are formulated and studied to investigate the benefits and risks of mine 
avoidance, without object classification capability, under circumstances that include imperfect 
sensors and false targets. Two models of mine avoidance maneuvering are formulated, with 
increasing complexity in both their analytical and simulation implementations. With both 
formulations, results are obtained and analyzed to produce tables showing the probability of 
successful minefield transit as a function of sensor probability of detection vs. density of mine and 
non-mine, mine-like bottom objects, and the false alarm rate. The tables show the range of those 
parameter values for which mine avoidance maneuvering improves the probability of safe transit, 
and the values for which mine avoidance maneuvering reduces the probability of safe transit. The 
decrease is attributable to the fact that mine avoidance maneuvering increases the distance 
traveled in the minefield and the consequent risk  of damage or destruction by an undetected 
mine. Quantitative results for the increased distance traveled in the minefield are also presented. 
Finally, a comparison of the two models of mine avoidance maneuvering show, not surprisingly, 
that the results of the simpler model are not good approximations of the results obtained with the 
more complex model, suggesting that even greater complexity in maneuver modeling may be 
desirable for some purposes. 




King, J.B.   Airdrops of Mines to Determine Opening Load of Parachutes. 
Dahlgren, VA: Naval Proving Ground, 1951. 14p.  
ABSTRACT: Equipment was designed to measure the opening load on the shroud lines of a 
Parachute, Mk. 2 Mod. 3, attached to a Mine, Mk. 25, Mod. 1, and to telemeter the information to 
a ground recording station. It is concluded that the telemetering equipment provided satisfactory 
transmission of opening load measured by strain gages mounted in the shroud lines of a mine 
parachute. It is recommended that the equipment be adapted to multi-channel use and further 
drops be made to determine opening load on individual shroud lines under various conditions of 
release speed and opening delay. 
ACCESSION NUMBER: AD0896218  
 168 
 
Kleijnen, J. P. C. and G. A. Alink. Validation of Simulation Models: 
Mine-Hunting Case-Study. Research memorandum. Tilburg University 
(Netherlands). Department of Economics, February 1992. 38p.  
ABSTRACT: Stringent validation requires that simulation and real-life responses have the 
same mean. The responses, however, may show not only sampling error but also measurement 
error. Moreover, simulated and real responses are not comparable if they are obtained under 
different environmental conditions or scenarios. Modules within the simulation model should be 
submitted to sensitivity analyses based on experimental design theory and regression analysis. A 
weaker validation procedure tests whether the estimated simulation and real responses are 
positively correlated (they do not necessarily have a common mean). These issues are illustrated 
through a study on mine hunting at sea by means of a sonar. 
ACCESSION NUMBER: PB92-20891 
Klug, C.A. Development of a Device for Pressure Mine Sweeping. Azusa, CA: 
Aerojet-General Corporation, 1955. 44p.  
ABSTRACT: none available.  
ACCESSION NUMBER: AD0085690  
http://www.dtic.mil/docs/citations/AD0085690  
 
Krauss, Henry J., Jr. From the Sea in 1950: Lessons for the 21st Century 
from Operation Chromite. Final report. Newport, RI: Naval War College, 
Department of Operations, 22 February 1993. 35p.  
ABSTRACT: The Navy and Marine Corps' combined vision for the 21st Century is articulated in 
the joint White Paper . . . . From the Sea. The focus is designed to provide a direction for the 
Naval Expeditionary Forces to proceed in shaping its forces in support of the National Security 
Strategy. The new direction is to be shaped for joint operations and structured to build power from 
the sea, operating forward in the littoral regions of the world. The purpose of this paper is to 
conduct a historical study of the United States' last major amphibious operation, with 
joint/combined force during a major regional conflict. Current national demobilization trends mirror 
the strategic culture of the late 1940s. The study of Operation Chromite: The Inchon-Seoul 
Campaign of 1950, revealed a nation ill prepared to respond to a major regional conflict due to a 
precipitous demobilization. The operational art employed by General MacArthur during Operation 
Chromite capitalized on synchronized amphibious maneuver and interdiction to attack  North 
Korean centers of gravity. The success of the operation highlighted the importance of 
understanding the operational art, pursuing specialized amphibious training, and maintaining the 
capability of generating superior firepower. The weaknesses our Naval Service will bring into the 
21st Century for a littoral Navy are insufficient naval gunfire, mine countermeasures, and 
amphibious lift resources.... National Security Strategy and Amphibious Operations. 
ACCESSION NUMBER: ADA264284 
http://dtic.mil/docs/citations/ADA264284 
 
Lackey, Milton H. The U. S. Naval Ship Model Magnetic Facility, White Oak, 
MD: Naval Ordnance Laboratory, 1970, 39p.  
ABSTRACT: The paper contains a brief, illustrated description of the Magnetic Model Facility at 
the U. S. Naval Ordnance Laboratory. The primary emphasis is on the use of the Facility in 
conducting magnetic ship model studies. First, a synopsis is given of techniques for designing 
magnetic ship models and of problems associated with scaling magnetic characteristics of ferrous 
items. Next, a description is given of the Facility including: the coil system, the model range, the 
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digital recording system, and other major items of equipment. Finally, a discussion is included on 
techniques of automated data acquisition and data analysis. (Author). 
ACCESSION NUMBER: AD0882177 
http://www.dtic.mil/docs/citations/AD0882177 
Lavely, Eugene. Sensor Phenomenology and Feature Development for 
Improved Sonar-Based Detection & Classification of Underwater UXO. 
Washington, DC: BAE Systems Inc., 2009. 233p.  
ABSTRACT: This effort has examined the problem of detection and classification of buried 
munitions in underwater environments. We have focused on the use of low frequency sonar since 
high frequency acoustic waves are strongly attenuated by sediments. The focus of this effort has 
been to process low-frequency data collected from the Buried Object Scanning Sonar (BOSS) 
into 3D imagery using beamforming, and to develop target/clutter classifiers that use 3D features 
extracted from this imagery. The principal sonar data sources are BOSS deployments at various 
shallow water sites. Morphological processing was applied to the derived imagery for feature 
input into a relevance vector machine classifier. Since ground truth was available, it was possible 
to compute performance metrics in the form of ROC curves. To enable a systematic 
understanding of the influence of the environment on target responses, we have developed a 
poroelastic spectral element method for BOSS data simulations using 2D and 3D models. The 
classification results establish that buried targets have a high probability of detection with the 
Buried Object Scanning Sonar. However, features from target imagery responses are easily 
confused with those of clutter and munitions debris due to their incomplete separation. Small 
subsets of possible imagery features show the best performance, and various examples are 
shown. We provide a theoretical development for the estimation of structural acoustic resonance 
features from BOSS-like data. Future classification performance gains with the sonar modality will 
likely rely on the combined use of imagery- and resonance-based features. 




Laxar, Kevin, Joseph DiVita, Susan E. Gallagher and Sandra L. Benoit. Relative 
Effectiveness of Four Color Coding Techniques for Intensity Coding on 
Simulated Advanced Mine Detection System (AMDS) Displays. Interim 
report. Groton, CT: Naval Submarine Medical Research Laboratory, 10 
September 1993. 17p.  
ABSTRACT: Four methods of color coding the intensity levels of sonar returns on the 
Advanced Mine Detection System displays, currently under development, were studied to 
determine how the added use of color could enhance operability. The target detection and 
identification performance of seven experienced observers was measured using the following 
schemes for coding signal intensity into eight discrete steps: levels of green (the original coding 
method), levels of white, colors approximating specifications supplied by the Naval Undersea 
Warfare Center (NUWC), and colors arranged according to lightness, from dark  to light. A portion 
of a static AMDS display 726 pixels wide by 323 pixels high was simulated on a computer 
controlled color display system. A single target simulating six sonar pings, or histories, was six 
pixels wide (10.2 arc min visual angle) by one pixel high, and was present on 50% of the trials. It 
could be located anywhere in the background. Four target signal strengths were used. The 
randomized distributions of the background noise levels and the target levels were specified by 
NUWC and considered to be representative of those expected at sea. Each observer ran on two 
100-trial sessions of each of the 16 conditions, combinations of one of the four target strengths 
and one of the four color coding schemes. In a signal detection paradigm, for each trial the 
observer signalled, by key press, confidence in the presence or absence of a target on a 
four-point scale, and indicated the location of the target, when present, by means of a trackball 
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cursor. The hit rates (percentage of trials Decision mak ing, Tactical displays, Human subjects, 
Visual sonar displays, Performance. 
ACCESSION NUMBER: ADA275196 
http://dtic.mil/docs/citations/ADA275196  
 
Leadmon, John, Wesley Wilson, Louis Carl and David Woodward. Submersible 
Combatant Concept for Improved Littoral Warfare. Bethesda, MD: Naval 
Surface Warfare Center, Carderock Division, 2004. 25p.  
ABSTRACT: The current proliferation of low cost, low technology means of access denial 
raises the cost of U.S. power projection in many areas of the world. This problem is especially 
evident in the littoral environment, where enemy forces may employ a host of access denial 
methods including submarines, mines, small boats, and undersea sensor systems. These regions 
also exhibit maneuvering and navigational challenges such as underwater obstacles and civilian 
shipping vessels. Future naval platforms will rely heavily on the use of unmanned vehicles to 
more effectively perform their missions. While it is possible to deploy, support, and retrieve many 
of these unmanned vehicles from a high- end platform (e.g., SSN, SSGN), it is proposed that 
there may be a more efficient and cost effective means of managing these smaller vehicles and 
payloads. The KAPPA submersible craft concept, the result of a Carderock Division Naval 
Surface Warfare Center (CDNSWC) Innovation Center project, may be an effective, cost efficient 
force multiplier that can perform covert missions in littoral regions and austere ports, assist in 
providing and maintaining access, and support other joint assets. The KAPPA craft concept is a 
stealthy, highly maneuverable craft, with a modular payload volume and flexible ocean interface 
that acts as part of a "cascading payloads" chain for improved littoral warfare operations. 
ACCESSION NUMBER: ADA422093 
http://dtic.mil/docs/citations/ADA422093 
 
Lemerande, Tobias J. Transmitting Beam Patterns of the Atlantic Bottlenose 
Dolphin (Tursiops Truncatus): Investigations in the Existence and Use of 
High Frequency Components Found in Echolocation Signals. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 148p.  
ABSTRACT: In January 2002, time synchronized underwater pictures and echolocation signals 
of a free-swimming bottlenose dolphin were recorded. More than 80 experimental trial runs were 
recorded at the Space and Naval Warfare Center's Marine Mammal Facility in San Diego, 
California. The apparatus recorded 30 underwater images per second and sonar signals up to 
400 kHz. Data analysis shows wide transmitting beam patterns at frequencies lower than 135 kHz 
contain a majority of the energy in the echolocation signal, agreeing with previously documented 
work . However, further analysis shows significant energy at higher frequencies. Early in the 
experiment, the dolphin steered narrow high frequency signals and adjusted the energy content in 
those different frequencies while scanning the target. To emit these high frequency components, 
the dolphin changed the wave shape of the emitted sound pulse. As the experiment progressed, 
the animals task  became routine and the high frequency signals were noticeably absent until low 
frequency noise was projected into the water, at which time the high frequencies were again 
present in the emitted sound pulses. Resultant transmitting beam patterns provide excellent 
evidence of the presence of high frequency sound emissions, and also indicate how these signals 
are used during echolocation tasks. 







Li, Pei-Chieh. Planning the Optimal Transit for a Ship Through a Mapped 
Minefield. Master’s thesis. Monterey, CA: Naval Postgraduate School 2009. 
ABSTRACT: This thesis develops (a) a mission-planning tool for a Navy Mine Counter 
Measure (MCM) force to find a minimum-risk  route for a surface ship through a mapped 
minefield, and (b) a heuristic to identify a sequence of mines whose clearance (removal and/or 
deactivation) leads to a rapid reduction of the risk  of a minimum-risk  path. All modeling concepts 
reflect the requirements of the Republic of China Navy's MCM operations. The problem is 
formulated and solved as a shortest-path problem in a network . A grid of nodes, representing 
waypoints, is embedded in a representation of the operating area, while arcs are created to link  
waypoints. The risk  function is defined in terms of the closest point of approach distance between 
each mine that falls within a maximum danger radius along a route. A complete planning tool is 
implemented using Excel and Visual Basic for Applications. A basic test scenario describes an 
operational area of 1,000 by 3,000 yards containing 30 mines; node spacing is 100 yards. The 
minimum-risk  path is found in few seconds on a laptop computer, while a greedy "mine clearance 
list" is found in a few minutes. 




Llantero, F. F. Inadequate Mine Countermeasure Systems and Capabilities 
for Future Amphibious Operations. Quantico, VA: Marine Corps War College, 
2002. 12p.  
ABSTRACT: The Marine Corps Amphibious Force of the 21st century will be the best in the 
world only if effective systems are developed and proper training is provided to conduct mine 
countermeasures. Unfortunately, the Navy and Marine Corps still lack  the ability to counter all 
types of mines effectively at all water depths. For that reason, the U.S. and its allies should 
proceed in full force to take initiative in developing and funding programs necessary to improve 
mine countermeasures capabilities. 
ACCESSION NUMBER: ADA524834  
http://www.dtic.mil/docs/citations/ADA524834  
Logistics Support Analysis Strategy, Working Papers Remote Minehunting 
System (RMS). Washington, DC: Naval Sea Systems Command, 1991. 67p.  
ABSTRACT: Document is an initial, tailored implementation of the LSA and LSAR 
requirements for the RMS program. 
ACCESSION NUMBER: ADA255807 
http://dtic.mil/docs/citations/ADA255807 
 
Lohrenz, Maura, Michael Trenchard, and Stephanie Edwards. On-Line 
Evaluation of Cockpit Moving-Map Displays to Enhance Situation 
Awareness in Anti-Submarine Warfare and Mine Countermeasures 
Operations. Stennis Space Center, MS: Naval Research Laboratory, Marine 
Geosciences Division, 31 May 2001. 4p.  
ABSTRACT: Cockpit moving-map systems have provided heightened situation awareness to 
the fighter pilot for more than ten years, but these systems have yet to be integrated into military 
helicopters. The Navy now plans to install a moving-map system into its new, multi-functional MH-
60S helicopter, which will perform mine countermeasures (MCM), combat search and rescue, 
special operations, and logistics. Other H-60 variants (e.g., SH-60B) perform anti- submarine 
warfare (ASW), surface warfare, surface surveillance, and other missions. Naval Research 
Laboratory scientists were tasked to demonstrate and evaluate the potential of a cockpit moving-
map for enhanced situation awareness during multi-functional helicopter missions (particularly 
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MCM and ASW). This project consisted of three main tasks: (1) conduct a web-based survey of 
pilots and aircrew experienced in MCM and ASW for their preferences with respect to various 
environmental data that could be displayed in a moving-map; (2) demonstrate and evaluate pilot-
preferred data on existing moving-map displays; and (3) recommend potential data types to be 
collected and displayed in a multi- mission helicopter. 
REPORT NUMBER: NRL/PP/7440--01-1008 
ACCESSION NUMBER: ADA393119 
http://dtic.mil/docs/citations/ADA393119  
 
Long, Edwin T. Manned Testing of Fullerton Sherwood SIVA 55-VSW 
Underwater Breathing Apparatus (UBA) for Very Shallow Water (VSW) Mine 
Countermeasure (MCM) Missions. Panama City, FL: Navy Experimental Diving 
Unit, November 1999.  32p.  
ABSTRACT: Presently, no specific diving apparatus on the Authorized for Navy Use (ANU) list 
meets the demands set forth by the CNO to conduct very shallow water mine countermeasure 
(VSW MCM) operations. NEDU was tasked to test and evaluate the Fullerton Sherwood SIVA 55-
VSW Underwater Breathing Apparatus (UBA) , to determine whether it will maintain a sufficient 
O2 fraction to support a work ing diver from the surface to 60 fsw (10.4 msw). Using a 30% / 70% 
N2 / O2 mix, NSDU personnel conducted at least 16 SIVA 55 dives each in 77 deg +/- 3 deg F 
(25 deg +/- 1.7 deg C) water in the 15 ft. (4.6 mew) deep NSDU test pool, and at 40 and 60 few 
(12.2 and 18.4 mew) in the NEDU Ocean Simulation Facility (OSF). Divers conducted 
manufacturer-sanctioned UBA purges on the surface and an additional purge after reaching the 
bottom, rested five to 10 minutes, then pedaled on underwater ergometers for 30 minutes each at 
50 and 75 watts. During test pool dives, nearly a quarter of the divers' UBAs reached potentially 
hypoxic levels. We conducted another set of test pool dives and determined that setting the 
"buoyancy control valve" (BCV) half-open-vice one-quarter open during the first series-ensured 
adequate UBA O2 concentrations. At 40 few nearly half of the divers' UBA PO2 remained above 
1.3 ATA after 10 minutes of exercise (mean = 1.34 ATA; range = 1.09 - 1.45 ATA) but, for all but 
one diver, dropped below 1.3 ATA within 13 minutes. Average PD: during the initial 10 minute 
rest period was 1.41 ATA. At 60 few we halted testing after four dives due to high PO2 levels 
(mean = 1.63 ATA). Because the U.S. Navy Diving Manual authorizes divers' PO2 to reach 1.4 
ATA without Commanding Officer (CO) authorization- and 1.6 ATA with CO authorization-we 
recommend that the SIVA 55-VSW be accepted and authorized for use by the VSW MCM 
detachment with the following caveats: (1) Never plan dives exceeding 40 few; (2) complete a 
thorough UBA purge prior to entering the water and before ascending. 
REPORT NUMBER: NAVSEA-TA-020 
ACCESSION NUMBER: ADA371261 
http://dtic.mil/docs/citations/ADA371261  
 
Lu, Han-Chung. Using Expert Systems in Mine Warfare. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, June 1991. 90p.  
ABSTRACT: Historically, sea mines warfare have played an important role in warfare, which a 
naval officer cannot afford to neglect. During the recent mine campaign in the Middle East 
involving Iran an Iraq, commanders delayed decisions on whether or not to deploy mine 
countermeasure (MCM) forces. As a result, damage occurred to ships in a minefield that could 
have been prevented by the speedy application of MCM. Before the operational mission 
commenced, there are several uncertain questions in the mind of the commander: Do the 
mine-fields exist. Which country laid the mines. What type of delivery platform laid the mines. 
Where are the mines. What k ind of mines are they. Do we need to deploy the MCM forces. 
Previously, these k inds of fuzzy questions were very difficult to answer by a tactical principle. In 
this thesis, the probabilistic inference network  in the expert system environment is used to answer 
the above questions. The probabilistic inference network  method is supported by the certainty 
factors. Calculations involving quantitative probabilities for answers to the above questions could 
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enable the MCM experts to offer suggestions to the commander for reducing the ship's 
vulnerability at sea during wartime. 




Ludlum, Bobby R. A Balanced Active Antenna and Impulse Noise Blanker 
System for the Raydist T Radio Navigation Receiver. Panama City, FL: Naval 
Coastal Systems Center, February 1982. 32p.   
ABSTRACT: Erratic operation of Raydist T radio navigation equipment aboard mine 
countermeasures helicopters has been traced to fuselage-tow cable interactions with the Raydist 
receiving antenna and to negative-corona generated impulse noise. The development of a 
balanced active antenna and an impulse noise blanker which have proved successful in reducing 
these detrimental effects are described. The final system is described in detail and the results of 
laboratory tests are presented. 
REPORT NUMBER: NCSC-TM-340-82 




Machado Guedes, Mauricio J. Minefield Reconnaissance Simulation. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 60p.  
ABSTRACT: The Navy plans to do covert reconnaissance of minefields with a remote 
underwater vehicle that includes two sensors, one long-range (LR) and one short-range (SR). LR 
can detect mines, but it cannot distinguish them from harmless mine-like objects. SR can tell the 
difference, but only by approaching to within short range. A program called MIRES (Minefield 
Reconnaissance Simulator) is implemented to answer the questions of how the vehicle should 
perform a search and to estimate the number of mines remaining in the area once the 
reconnaissance is over. MIRES investigates four modes of search; a planned search with 
departure to identify an object, a planned search with no departure, and two k inds of random 
search. It compares these types of search and identifies the best search mode for a given 
scenario. 





Mansell, T.M., D.R. Skinner, and K.K. Benke. Application of Artificial 
Intelligence in Decision Making in Mine Countermeasures. Canberra 
(Australia): Defence Science and Technology Organisation, December 1995. 
59p.   
ABSTRACT: A number of analytic techniques used in Artificial Intelligence are examined in the 
context of decision mak ing in mine countermeasures. Attention is directed at five major 
techniques, involving statistical inference, probabilistic inference, evidential reasoning, fuzzy logic 
and artificial neural networks. In the cases of statistical inference and evidential reasoning, 
solutions to appropriate problems are described. Eleven other techniques are dealt with more 
briefly, in most cases with worked examples of appropriate naval application. The main 
conclusion reached is that, in view of the probable shortage of accurate information under 
operational conditions, evidential reasoning and fuzzy logic are likely to be the most appropriate 
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means for presenting relevant data to decision makers, and that artificial neural networks will be 
useful for representing complicated or empirical relationships between observed factors. 
REPORT NUMBER: DSTO-TR-0279 
ACCESSION NUMBER: ADA307260 
http://dtic.mil/docs/citations/ADA307260  
 
Marco, David B. Autonomous Control of Underwater Vehicles and Local 
Area Maneuvering. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
September 1996. 359p.  
ABSTRACT: The major thrust of this work  is the development and demonstration of new 
capabilities for the use of small autonomous vehicles in mine countermeasure applications. Key 
to the new capabilities lies in an open architecture tri-level software structure for hybrid control, of 
which this work  is the first validated implementation. The two upper levels run asynchronously in 
computing logical operations based on numerical decision mak ing, while the lowest, the 
Execution Level, runs synchronously to maintain stability of vehicle motion. The top (Strategic) 
Level of control uses Prolog as a rule based language for the specification of the discrete event 
system (DES) aspects of the mission. Multiple servo controllers are coordinated by the middle 
(Tactical) Level software in performing the mission, while the Execution Level controllers 
guarantee robust motion stability through multiple sliding modes. 




Martin, P., N.J. Locke, M.A. Phelps, K. Karasuno and S. Matsuki.  Proceedings 
of the Ship Control Systems Symposium (5th), Held at U. S. Naval 
Academy, Annapolis, Maryland on October 30 - November 3, 1978. Volume 
2. Annapolis, MD: David W. Taylor Naval Ship Research and Development 
Center, 3 November 1978. 349p. [See also Volume 3, ADA159083]   
ABSTRACT: Partial contents: Ship Handling Simulator; Ship Control Centre Training Facilities 
for the Royal Navy; Ship Maneuverability Transducer Controlled by Mini-Computer for Training 
Ship - Onboard ship handling simulator; Modern Control Theory for Dynamic Positioning of 
Vessels; Design and Simulation of Navigation and Ship Control Algorithms for a Minesweeper; 
Automatic and Manual Control of the 'Tripartite' Minehunter in the Hover and Track Keeping 
Modes - a Preliminary design; Reversing Dynamics of a Gas Turbine Ship with Controllable-Pitch 
Propeller; Transient Behavior of Gasturbo-electric and Fixed Pitch Propeller; Gas-Turbine 
Simulation Techniques for Ship Propulsion Dynamics and Control Studies; New Ship Technical 
Control Systems for the Royal Norwegian Navy; Development of a Machinery Control and 
Surveillance System for a Mine Countermeasures Vessel; Developments in Marine Gas Turbine 
Condition Monitoring Systems; Optimal Control of Hydrofoil Ship Lateral Dynamics; Future 
Propulsion Control System Functional Requirements; and High Power Superconducting Ship 
Propulsion System - Its control functions and possible control schemes.  
ACCESSION NUMBER: ADA159082 
http://www.dtic.mil/docs/citations/ADA159082  
 
Matika, Dario and Vladimir Koroman. Undersea Detection of Sea Mines. 
Zagreb Croatia: Ministry of Defence, 2001. 16p. 
ABSTRACT: In this paper the authors tried to analyse the features of possible undersea 
threats, such as sea mines, available countermeasures and other activities. Detection, approach, 
inspection and destruction of an unidentified sunken object by a remotely operated underwater 
vehicle (ROV) is described. The authors tried to define ROV control parameters and optimisation 
criteria. ROV control simulation model is developed and tested with two different dynamic 
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positioning algorithms. The paper includes results of ROV manoeuvres simulation. According to 
these results, the authors conclude that the use of ROVs in undersea detection and destruction of 
sea mines and other hazardous objects is an effective and efficient solution. 
ACCESSION NUMBER: ADP013405 
http://dtic.mil/docs/citations/ADP013405  
 
Maxwell, Tim A. An Evaluation of the Hydra-7 Countermine Weapon System. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, June 2000. 91p.  
ABSTRACT: The basic principle of Maneuver Warfare in the 21st century is the seamless 
integration of sea and land as maneuver space. Unfortunately, our inability to conduct 
countermine and counterobstacle operations in the littorals severely curtails our ability to 
conduct Amphibious Warfare, a key ingredient to maneuver. Hydra-7, a possible solution to this 
problem, is one of the most promising countermine weapons under development, but its final 
performance level will depend on the effectiveness of subcomponent technologies. These 
subcomponent technologies have yet to reach maturity and may not perform as well as desired. 
This thesis provides analysis procedures and models to predict Hydra-7 effectiveness for a broad 
range of possible performance values of subcomponent systems. The methodology will 
determine which of the subcomponent technologies is most critical to the final performance of 
Hydra-7. 




McClelland, Scott C. A Rolling Line Source for a Seismic Sonar. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 84p.  
ABSTRACT: This thesis builds on ideas of a seismo-acoustic sonar as a mine detection tool 
and is part of an ongoing Naval Postgraduate School (NPS) research project. Building on this 
foundation of research, a source was developed to enable mobility. The previous NPS array 
Sheetz design employed an array of sources, buried in the sediment in a line. This arrangement 
is somewhat cumbersome for direct application. A practical device should be mobile and create a 
high source signal similar to the previous NPS array. A rolling cylinder provided the solution. The 
cylinder houses two shakers, identical to the previous NPS array elements, mounted directly to 
the cylinder wall. The source for a single buried array element, from the previous NPS array, and 
a single rolling cylinder, placed on the surface, were shown to provide similar seismic velocity at 
ten meters range. 




McFee, J. E. and Y. Das. Advances in the Location and Identification of 
Hidden Explosive Munitions. Ralston (Alberta): Defence Research 
Establishment Suffield, February 1991. 96p.  
ABSTRACT: No abstract available. 








McGinlay, Thomas Charles John. Personnel and Equipment Design Concept 
for a Maritime Patrol Airship (Non-Rigid) to Conduct Search, Anti-
Submarine Warfare, and Airborne Mine Countermeasures Missions. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, December 1979. 
227p.  
ABSTRACT: A personnel and equipment design concept for a non-rigid, 100 hour endurance, 
Maritime Patrol Airship meeting Search and Rescue (SAR), Anti-Submarine Warfare (ASW), and 
Airborne Mine Countermeasures (AMCM) requirements was developed. The Maritime Patrol 
Airship could readily be equipped with off-the-shelf equipment. Minimal new design equipment 
requirements were identified. A baseline flight scenario and on station scenarios for: SAR, 
transoceanic ASW utilizing a passive towed array sonar, and AMCM were developed. Human 
factors task  analyses and a time line analysis were constructed from the scenarios. Manning 
reductions resulted for each scenario (3 crewmembers for SAR, 10 crewmembers for 
transoceanic ASW, 7 crewmembers for AMCM). Further research areas are identified.  




McIntyre, Trevor A. Ultrasonic Acoustic Characteristics of Air Bubbles in the 
Surf Zone. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
September 1995. 119p.  
ABSTRACT: Understanding the movement of sediment in the nearshore region due to wave 
motion and longshore currents is important in beach erosion studies, and has tactical significance 
in beach front mine warfare. Using ultrasonic acoustic backscatter, the Coherent Acoustic 
Sediment Flux Probe (CASP) is capable of track ing the movement of scatterers within the surf 
zone. Laboratory experiments were run to determine the ultrasonic acoustic backscatter 
characteristics of surf zone bubbles. Bulk  void fraction and optical sizing methods were explored 
to develop a means of measuring bubble populations produced in the laboratory for calibration of 
the backscattered energy received by the CASP system in the presence of bubbles. 




McKeehan, L.W. Preliminary Report on Collection of Scientific Data. New 
Haven, CT: Yale University, 14 March 1952. 37p.   
ABSTRACT: Operation MUD was suggested by the Office of Naval Research early in October, 
1951, as a cooperative research project to provide the mine countermeasures program of the 
Navy with additional basic data concerning the physical behavior of ground mines and the 
environmental conditions affecting their spotting and location. This is a report on this operation. 
ACCESSION NUMBER: AD0896041 
 
McKeehan, Louis W., John S. Coleman and J. P. Maxfield. Harbor Defense 
Against Mining and a Proposed Mine Locator System. Washington, DC: 
National Academy of Sciences, National Research Council, Committee on 
Undersea Warfare, May 1951.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0103753 
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McKinney, C. International Symposium on Mine Warfare Vessels and 
Systems Held at London, England on 12-15 June 1984. Conference report. 
London (England): Office of Naval Research, 19 July 1984. 15p.  
ABSTRACT: The International Symposium on Mine Warfare Vessels and Systems was held in 
London from 12 through 15 June 1984. This report discusses presentations on platforms and 
propulsion equipment for mine countermeasures systems, and minehunting systems and 
components. 
ACCESSION NUMBER: ADA146408 
http://www.dtic.mil/docs/citations/ADA146408  
 
Middlebrook, Edwin E. A Combat Simulation Analysis of Autonomous 
Legged Underwater Vehicles. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, June 1996. 83p.  
ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVs) are inexpensive crab- like 
robotic prototypes which will systematically hunt and neutralize mines en masse in the very 
shallow water and the surf zone (VSW/SZ). With the advent of mine proliferation and the focal 
shift of military power to the littorals of the world, ALUVs have the potential to fill a critical need of 
the United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the 
MCM portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus 
interactive combat wargaming simulation to model and evaluate the effectiveness of the ALUV as 
a MCM. Three scenarios were developed: an amphibious landing through a minefield using no 
clearing/breaching; an amphibious landing through a minefield using current clearing(breaching 
techniques; and an amphibious landing through a minefield using ALUVs as the 
clearing(breaching method. This thesis compares the three scenarios using landing force k ills, 
cost analysis, combat power ashore, and percentage of mines neutralized as measures of 
effectiveness. 




Middlebrook, Edwin E., Bard K. Mansager, and Carlos F. Borges.  Combat 
Simulation Analysis of Autonomous Legged Underwater Vehicles. Technical 
report. Monterey, CA: Naval Postgraduate School, Department of Mathematics. 
September 1997. 15p.   
ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVs) are inexpensive crab-like 
robotic prototypes which will systematically hunt and neutralize mines en masse in the very 
shallow water and the surf zone (VSW/SZ). ALUVs have the potential to fill a critical need of the 
United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the MCM 
portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus interactive 
combat wargaming simulation to model and evaluate the effectiveness of the ALUV as a MCM. 
Three scenarios were developed: an amphibious landing through a minefield using no 
clearing/breaching; an amphibious landing through a minefield using current clearing/breaching 
techniques; and an amphibious landing through a minefield using ALUVs as the 
clearing/breaching method. This thesis compares the three scenarios using landing force k ills, 
cost analysis, and combat power ashore as measures of effectiveness. 
REPORT NUMBER: NPS-MA-97-006 





Mocker, Jonathan L. Maritime Improvised Explosive Devices: A Threat 
Based Study. Fort Leavenworth, KS: US Army Command and General Staff 
College, 2015. 82p.  
ABSTRACT: Over the last thirteen years, the world saw an increased use of improvised 
explosive devices (IEDs) by violent extremists and terrorist groups. Due to the simplicity and 
availability of IED making material, any willing person with limited knowledge can make IEDs. 
Given that the surface of the earth is eighty percent water, the maritime environment is a likely 
threat domain for terrorist activities. Navy Explosive Ordnance Disposal (EOD) has the sole 
capability in the Department of Defense (DOD) for countering the maritime improvised explosive 
device (MIED) tactical threat to United States national interests and security. EOD divers, with 
limited equipment, are still the primary resource to render safe the waterborne explosive threat. 
The wars in Iraq and Afghanistan proved that robotics and unmanned tools are essential to EOD 
operations ashore for safety and standoff from IEDs. Unfortunately, use of robotics in the 
maritime environment for EOD operations is relatively new and unproven. The primary thesis 
question is: “How can Navy Explosive Ordnance Disposal counter the MIED threat in the 
contemporary operational environment?” This thesis identifies a capability gap in safely 
countering MIEDs and recommends a materiel solution in closing the gap. 
ACCESSION NUMBER: ADA624055 
http://www.dtic.mil/docs/citations/ADA624055  
 
Molenda, Patrick A. Organic Mine Countermeasures: An Operational 
Commander's Key to Unlocking the Littorals. Newport, RI: Naval War 
College, Joint Military Operations Department, 5 February 2001. 27p.  
ABSTRACT: This paper examines the U.S. Navy's organic mine countermeasure (MCM) 
concept as it pertains to the operational commander. The U.S. Navy is embark ing on a MCM 
concept that will rely heavily on organic countermine systems tied directly to surface warships, 
helicopters and submarines. While organic MCM assets will offer some advantages, a close 
examination of the concept identifies many operational shortcomings. Specifically, the organic 
MCM concept will do little to assure littoral access for naval and land forces through a mined 
environment. The Navy hopes that as organic MCM systems mature, the need for dedicated 
MCM forces will decrease. This will facilitate an 'in-stride' capability for an operational commander 
to maneuver through mined seas. This paper shows that because of the complexity of the 
modern naval mine threat and the operational limitations of organic MCM deployment, a 
substantial dedicated MCM force will still be required to ensure maximum effectiveness in a 
mined operating area. Despite the sophistication of new MCM technology, mine warfare will 
remain a slow, tedious, and challenging discipline. Only through a prudent mix of organic and 
dedicated MCM forces will an operational commander be able to prevail against the formidable 
naval mine threat. 
ACCESSION NUMBER: ADA389665 
http://dtic.mil/docs/citations/ADA389665  
 
Morgan, K.R. and M. Fennewald. Unmanned Testing of Fullerton Sherwood 
SIVA VSW Underwater Breathing Apparatus (UBA) for Very Shallow Water 
(VSW) Mine Countermeasure (MCM) Mission. Panama City, FL: Navy 
Experimental Diving Unit, October 1999. 20p.  
ABSTRACT: In response to the continuing challenge of conducting MCM in depths between 10 
to 40 fsw, the CNO has authorized the Near Term Mine Warfare Campaign Plan. This plan 
includes the establishment of the VSW MCM Detachment as a primary supporting unit. Presently, 
no specific diving apparatus on the ANU list meets the demands set forth by CNO to conduct 
VSW MCM operations. NEDU has been tasked to test and evaluate the Fullerton Sherwood SIVA 
VSW UBA to determine if it meets the stringent requirements for operating in this mission area. 
NAVSEA Diving Safety Certification requirements must be met to achieve the designation of 
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'Authorized for Navy Use' set forth by NAVSEA 00C prior to fielding any UBA in the U.S. Navy. 
This report deals with the conduct of unmanned diving tests and procedures to verify functional 
characteristics in accordance with manufacturer's specifications and the VSW MCM UBA 
Performance Specification. 
ACCESSION NUMBER: ADA371173 
http://dtic.mil/docs/citations/ADA371173  
 
Mulhearn, P.J. Mathematical Model for Mine Burial By Mobile Underwater 
Sand Dunes. Canberra (Australia): Defence Science and Technology 
Organisation, March 2002. 31p.  
ABSTRACT: An important parameter for the prediction of mine burial on impact, when a mine 
is first laid, is the sediment bearing strength profile. A number of nations have been developing 
easily deployable penetrometers for measuring bearing strength relatively quick ly. The plan would 
be to use these in route survey operations. Previous joint experiments by TTCP (The Technical 
Coperation Program) nations have found that the measured bearing strength decreases as the 
diameter of a penetrometer increases. This effect is not currently understood, but in this report it 
is shown, with the help of some new experiments, that with the right penetrometer design it is 
possible to obtain bearing strength profiles which can be validly used for mine burial prediction. 
Finally a particular penetrometer configuration is recommended for navy use. 
REPORT NUMBER: DSTO-TR-1285 
ACCESSION NUMBER: ADA402610 
http://dtic.mil/docs/citations/ADA402610  
 
Mulhearn, P.J. Mathematical Model for Mine Burial By Mobile Underwater 
Sand Dunes. Canberra (Australia): Defence Science and Technology 
Organisation, January 1996. 28p.  
ABSTRACT: Buried mines in the approaches to major ports and in shipping choke points 
constitute a significant problem in mine countermeasures operations because they are so hard to 
detect. One of the burial mechanisms which occurs in some important locations is burial by 
mobile underwater sand dunes (also called sand waves). In this report, a new mathematical 
model is presented for this process and it is shown that the factors which are most critical for the 
time taken for a mine to become buried are current strength, dune size, and the initial location of 
a mine in relation to crests and troughs of a sand dune field. As current strength increases, the 
time taken for a mine to become buried decreases sharply. The time until burial increases as a 
dune's size increases and as a mine's initial distance downstream from a dune's crest increases. 
REPORT NUMBER: DSTO-TR-0290 
ACCESSION NUMBER: ADA307307 
http://dtic.mil/docs/citations/ADA307307  
 
Mulhearn, P. J. Short Range Lateral Variability of Seabed Properties (With 
Some Notes on Larger Scale Features) Near Port Hedland, WA. Canberra, 
Australia: Defence Science and Technology Organisation, Aeronautical and 
Maritime Research Laboratory, 1996. 28p.  
ABSTRACT: The spatial variability of seabed sediment properties over short ranges is 
investigated, and it is found that, at least for sands, sediment grain size varies within a factor of 
square root of 2 over distances of order 100 m. Evidence is then presented that this sediment 
variability, found off Port Hedland, is similar to that at many other locations around the world. 
Hence for acoustic backscatter and mine burial models the conventional categories: very coarse, 
coarse, medium, fine and very fine, for sands are as precise as it is practical to be. This implies 
that survey methods, with, for example, acoustic sea floor classification systems, need only 
provide sediment grain size to this level of accuracy. It also means that, for mine-counter 
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measures purposes, conventional survey methods can be relatively simple, and that many 
existing data bases are quite adequate. From underwater video footage it is clear that many 
important seabed features, such as shell beds, branching corals and seaweed clumps, can easily 
be overlooked in sea floor surveys, with either grabs or corers alone, and that this, at times, 
would lead to misleading conclusions concerning environmental factors relevant to mine warfare 
operations. A number of interesting seabed features have been observed near Port Hedland 
using a sub-bottom profiler and diver-operated underwater video cameras. Because so little is 
known in this area, it was thought these observations were worth recording, as an appendix to 
this report. In particular video-camera observations of some of the long, linear, underwater ridges 
off Port Hedland established them to be rocky reefs, rather than sand bars, as was previously 
thought. This changes previous perceptions of likely mine burial mechanisms off a number of 
Northwest Shelf ports.  
REPORT NUMBER: DSTO-TN-0022; NIPS-97-12242 
ACCESSION NUMBER: ADA315399 
http://dtic.mil/docs/citations/ADA315399  
 
Mulhearn, P.J. Turbidity in Torres Strait. Adelaide (Australia):  
Weapons Systems Research Laboratory, July 1989. 40p.  
ABSTRACT: The turbidity in the eastern half of Torres Strait, along with other relevant 
variables, was investigated in two oceanographic cruises in early 1988. Turbidity was high and 
variable and a regression equation has been developed relating Secchi disc depth (and thence 
underwater visibility range) to water depth and wind speed. This equation covered 71% of the rms 
variation in Secchi disc depth. Turbidity was approximately constant with depth in weak ly 
stratified waters, except when they were particularly turbid (attenuation coefficient > 1.0/m) and 
then turbidity generally increased with depth with, in some cases, maxima or minima occurring 
within the water column. Where the temperature and salinity varied markedly with depth a more 
turbid lower layer was also present. On the second cruise there was a significant correlation 
between salinity and turbidity in the central waters of eastern Torres strait which had low salinity, 
and the possible origin of this low salinity water body is discussed.  
REPORT NUMBER: WSRL-TM-35/89 
ACCESSION NUMBER: ADA223447 
http://dtic.mil/docs/citations/ADA223447 
 
Naval Surface Warfare Center Dahlgren Division. Technical Digest. Ship 
Defense Technology. Dahlgren, VA: Naval Surface Warfare Center, Dahlgren 
Division, September 1994. 155p.  
ABSTRACT: CONTENTS - Guest Editor's Introduction: Towards A Proactive Surface 
Force-The Role of Ship Defense in the 21st Century; Short-Range Antiair Warfare Missile 
Systems Engineering; Integrated Interior Communications and Control-Engineering Validation of 
a Total Ship Architecture; Tactical Ballistic Missiles Trajectory State and Error Covariance 
Propagation; Superconducting Magnetic Sensors for Mine Countermeasures; Managing the 
Dynamics of the Electromagnetic Environment to Maximize Combat System Performance 
Electronic Warfare in Ship Defense Signal Simulators Used in Deception Nonlinear 
Least-Squares Estimation in Naval Gun Fire Control Robust Flight Control for Surface-Launched 
Tactical Missiles Water Barrier Ship Self-Defense Concept. 





Naval Surface Warfare Center, Dahlgren Division, Technical Digest, 1998 
Issue. Dahlgren, VA: Naval Surface Warfare Center, Dahlgren Division 1998. 
179p.  
ABSTRACT: This technical digest contains the following sections: (1) VLSTRACK, (2) mine 
countermeasures simulator, (3) advanced technology for MIW training, (4) FATEPEN, a model to 
evaluate behavior of warhead fragments and penetrators, and their damaging effects on military 
targets, (5) remote detection of chemical warfare agents, (6) the development and application of 
the shipboard collective protection system, (7) magic lantern deployment contingency, (8) remote 
mine hunting system, (9) diver portable sonar, (10) assault breaching operations, (11) 
radiofrequency coupling characteristics of avionics measured on a passenger aircraft and in a 
reverberation chamber, and (12) NAVSTAR GPS. 
REPORT NUMBER: NSWCDD-MP-98/98 
ACCESSION NUMBER: ADA357068 
http://dtic.mil/docs/citations/ADA357068  
 
Neto, Rodrigues and Jose Augusto. Mine Search Algorithm for the Naval 
Postgraduate School Autonomous Underwater Vehicle. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, December 1994. 102p.  
ABSTRACT: This thesis develops, implements and tests a mine search algorithm for the Naval 
Postgraduate School Autonomous Underwater Vehicle (Phoenix). The vehicle is 72 inches long 
and displaces 400 pounds. Its maneuvers are performed using two propellers and four thrusters. 
It contains two embedded computer systems. The algorithm directs the autonomous search of a 
specified area mapping all obstacles and computing an estimate of the cumulative probability of 
detection. The algorithm uses no prior knowledge of the terrain or the location of mines. The 
algorithm, which is written in Lisp, can execute on the vehicle's computer systems. Along with the 
search and mapping capabilities, the algorithm executes obstacle avoidance. The algorithm is 
tested in several simulated scenarios with different placement of mines and obstacles; the 
amount of resources used and the fraction of the area searched is computed. A similar algorithm 
that uses hill-climbing search is implemented for comparison. In all cases, the newly developed 
algorithm performed equal or better than the one that uses hill-climbing. 




Nguyen, B. and R. Mirshak. Modelling Metrics for Mine Counter Measure 
Operations. Ontario Canada: DRDC - Center for Operational Research and 
Analysis Ottawa, 2014. 59p.  
ABSTRACT: In this scientific report, we present a methodology to determine the expected 
probabilities of detection of a target based on multiple looks at that target. We provide a 
sensitivity analysis of the probabilities of detection based on the number of looks, tactics and 
cross sections. Generally, the probability of detection improves significantly with the number of 
looks. Its value can vary substantially with the search and detection tactics as well as the cross 
section of a target. There are three tactics identified here where each look is independent of the 
others. The first tactic is a globally optimal tactic where the consecutive look angles are 
equidistant. The second tactic distributes the look angles randomly. The third tactic imposes the 
same angle for all look  angles. In addition, we extract the guaranteed best angle of the broad side 
of a target from the first tactic. For each tactic, we propose an example of a corresponding search 
pattern.The methodology in this report can be implemented easily on any computational symbolic 
software; MathCad version 14 was used herein. We hope to make the search and detection 
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community aware of the phenomenologies of multiple looks, and hope that the material presented 
will be incorporated into the mine search and detection tactics of the CAF. 
REPORT NUMBER: DRDC-RDDC-2014-R58 
ACCESSION NUMBER: AD1018043  
http://www.dtic.mil/docs/citations/AD1018043  
O'Brien, Maeve. Electromagnetic Detection of Water Mines Submerged in 
Seawater or Buried on Sandy Beaches. Master’s thesis. Reno NV: University 
of Nevada, Reno, 2002. 79p.  
 
O’Rourke, Jack Redpath. Decision Support Model for Evaluating MK16 Mine 
Countermeasure System Readiness Improvements. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, December 1997.  74p.  
ABSTRACT: We have developed a decision support model to evaluate potential alternatives 
for improving MK 16 Mine Countermeasure (MCM) system mission readiness. Explosive 
ordnance disposal (EOD) resource managers are expected to maximize readiness in the face of 
increasing operational commitments and declining budgets. In order to remain effective in this 
environment, managers must take a more aggressive approach toward cost efficiency. This can 
be accomplished by reducing the potential variability associated with resource allocation 
decisions. We find we can reduce uncertainty through the use of decision support models and the 
application of sensitivity analysis. We will apply our model to reduce the uncertainty associated 
with the alternatives for improving MK 16 MCM system mission readiness. 




Offenberg, Jerome William. Marginal Oscillator for a Modified Free 
Precession Magnetometer. Master’s thesis, Monterey, California. US Naval 
Postgraduate School, 1969. 41p. 
ABSTRACT: The primary interest concerns the use of a magnetometer for mine detection, 
anti-submarine warfare, salvaging and other related naval operations. The original concept of a 
modified free precession magnetometer using the Overhauser Effect was formulated by A. 
Abragam. Independent research on this magnetometer was conducted at the Naval Postgraduate 
School by P.E. Burcher and R.G. Landrum fulfilling requirements for their master's thesis in 1965.  
The objective of this thesis was to develop an improved marginal oscillator for the magnetometer.  
ACCESSION NUMBER: AD0705083 
http://hdl.handle.net/10945/12608  
Ovali, Melik Haci Ahmet. Dynamic Allocation and Scheduling of Mine 
Counter Measure Vessels in a Comprehensive Sea Mines Clearance Effort. 
Master’s thesis. North Carolina State University, 2017. 
ABSTRACT:  Open sea lines of communication is vital not only for world’s trade but also for 
defense purposes of a nation. Keeping in mind that it is trivial to deploy a mine which is cheap 
and able to block  a sea way, it is crucial for a nation to have effective mine clearance policies in 
order to sustain a stable economy and to take early military actions when there is even the 
implicit presence of mine threat. The current trends on defense budgets, with improvements in 
the mine technology, leads navies to utilize fully on hand inventories in order to meet service 
needs. The problem we approach deals with the surface mine counter measures which is one 
branch of the mine clearance efforts at sea. The objective is to develop models for a selected test 
site (Turkey) that provide results for different scenarios. Primary concern is to clear pre-
determined channels (seaways) connecting the coastal landmarks to open seas within a limited 
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amount of time using the vessel inventory. Models are built with open source information, 
methods are developed with experiments and field experience. Simio® simulation software is 
used to develop and analyze the models. Parameters of the models are defined as model 
properties so that real values can replace the notional ones to test the models later. Different 
parameter values are tested and a number of additional vessels is required to minimize the mine 
clearance operations period. 
http://www.lib.ncsu.edu/resolver/1840.20/33541  
 
Pamias, B. C., and R. A. Neill. Diagnostic Procedures for the Royal 
Australian Navy Side Scan Sonar Display. Ascot Vale: Materials Research 
Laboratory, 1993. 23p.  
ABSTRACT: The report describes bench testing and fault finding methodologies and 
instrumentation which are intended for use with the sonar data acquisition and display component 
of the Royal Australian Navy route surveillance system. The proposed techniques are to be used 
operationally at the organizational and intermediate levels. Test hardware is described which 
provides acceptable test signals for the evaluation and fault finding analysis of the Info Express 
Sonar Imaging and Data Acquisition (SIDA) system and, in part, the Klein 595 Side Scan Sonar 
units, including all associated A/D converters. This equipment has been used successfully in 
locating a previously unsuspected fault in one SIDA unit. A recommendation is made that 
standards be established against which the performance of the SIDA unit's digitisers can be 
assessed. 
ACCESSION NUMBER: ADA274833629 
REPORT NUMBER: MTL-TN-629 
http://www.dtic.mil/docs/citations/ADA274833  
 
Pearman, Gerald M. Comparison Study of Janus and JLINK. Master’s Thesis. 
Monterey, CA: Naval Postgraduate School, June 1997. 139p.  
ABSTRACT: The Janus simulation model was initially designed to operate in a stand-alone 
mode. There is an ongoing research project to link  Janus to other constructive simulations and 
virtual simulators. The present standard used to connect different models is Distributed 
Interactive Simulation (DIS). Janus can operate in a DIS environment using a cell adapter unit 
called the World Modeler. The combination of Janus and the World Modeler is known as JLink . A 
goal of the JLink  system is to replicate the analytical and training fidelity of stand-alone Janus in a 
distributed exercise. The purpose of this thesis is to assess the current state of JLink  
development. The experiment simulated three scenarios: armored, armored coalition, and light 
infantry battalions attack ing against a defending company. All scenarios were executed in two 
contrasting environments. The simulation included the recently developed JLink  features Family 
of Scatterable Mine (FASCAM) and chemical artillery. The thesis used five Measures of 
Performance to base the assessment: (1) FASCAM k ills, (2) Chemical Artillery Kills, (3) Detection 
Ranges, (4) Kill Ranges, and (5) Loss Exchange Ratio. The statistical tests used for analysis 
were the Analysis of Variance (ANOVA) test, two-sample t-test, and Wilcoxon test. The results of 
the analysis show that JLink  requires adjustments to artillery delivery methods in order to correct 
chemical artillery discrepancies and detection range issues. In general, JLink  accurately portrays 
coalition warfare and satisfactorily replicates armored and infantry scenarios in contrasting 
environments. 







Perry, Stuart William. Applications of Image Processing to Mine Warfare 
Sonar. Melbourne, Victoria: Defence Science & Technology Organisation, 
Maritime Operations Division, Aeronautical and Maritime Research Laboratory, 
2000. 20p. 
ABSTRACT: It is the intention of the author that this report serve as a strategic review of the 
potential for image processing techniques to aid the detection and classification of  
underwater mines and mine-like objects in various modes of sonar imagery. Image  
processing techniques to improve the performance of mine hunting operations using 
sector-scan, side-scan and the Acoustic Mine Imaging (AMI) project imagery are 
considered. Four basic components of any Computer-Aided Detection and 
Classification (CADCAC) technique are considered, namely, enhancement, 
segmentation, computer-aided detection, and computer-aided classification. In each of 
these fields, image processing techniques from the literature are examined and possible 
extensions or alternatives are discussed. 
ACCESSION NUMBER: ADA381442 
REPORT NUMBER: DSTO-GD-0237 
http://www.dtic.mil/docs/citations/ADA381442  
 
Phaneuf, Matthew D. Experiments with the REMUS AUV. Master’s Thesis. 
Monterey, CA: Naval Postgraduate School, June 2004. 77p. 
ABSTRACT: This thesis centers on actual field operations and post-mission analysis of data 
acquired using a REMUS AUV operated by the Naval Postgraduate School center for 
Autonomous Underwater Vehicle Research. It was one of many platforms that were utilized for 
data collection during AOSN II, (Autonomous Oceanographic Sampling Network  II), an ONR 
sponsored exercise for dynamic oceanographic data tak ing and model based analysis using 
adaptive sampling. The vehicle's ability to collect oceanographic data consisting of conductivity, 
temperature, and salinity during this experiment is assessed and problem areas investigated. Of 
particular interest are the temperature and salinity profiles measured from long transect runs of 
18 Km. length into the southern parts of Monterey Bay. Experimentation with the REMUS as a 
mine detection asset was also performed. The design and development of the mine hunting 
experiment is discussed as well as its results and their analysis. Of particular interest in this 
portion of the work  is the issue relating to repeatability and precision of contact localization, 
obtained from vehicle position and sidescan sonar measurements. 
ACCESSION NUMBER: ADA424586 
http://dtic.mil/docs/citations/ADA424586  
http://hdl.handle.net/10945/1533 
Phinney, David A., and Charles S. Yentsch. Environmental Characterization of 
Mine Countermeasure Test Ranges: Hydrography and Water Column 
Optics. West Boothbay Harbor, ME: Bigelow Lab for Ocean Sciences, 2015. 7p.  
ABSTRACT: We wish to observe the hydrographic factors that regulate optical changes in 
near-shore water columns and support companion laser imaging system tests. The physical, 
biological and optical oceanographic data developed under this project will be used as input to 
optical and environmental models to assess the performance characteristics of laser imaging 
systems.  






Poeckert, R.H. Seabed Objects Size Distribution. Dartmouth (Nova Scotia):  
Defence Research Establishment Atlantic, 1997. 16p.  
ABSTRACT: The Canadian Navy is developing a route survey/mine hunting capability based 
on towed sidescan sonar. The sonar provides route survey data, essentially a detailed map of the 
seabed. Such data are used to determine whether objects detected during a mine hunting 
mission are new (not in the route survey database) and therefore could possibly be mines. In this 
report, the size distribution of mine-sized clutter on a section of seabed is examined and the 
effect of size estimation error on the utility of a route survey object database is explored. A 
mosaic of sidescan sonar images of a two k ilometer square area of the Juan de Fuca Strait was 
scanned for objects greater than 0.5 meter in diameter.  The size distribution analysis is 
presented and implications are discussed for mine detection in cluttered seabeds. 
ACCESSION NUMBER: MIC98-04580 
 
Potts, Malcolm H. Don't Forget About Dedicated Sea Mine Countermeasures. 
Norfolk, VA: Joint Forces Staff College, Joint Advanced Warfighting School, 
2005. 80p.  
ABSTRACT: America's reliance on the seas cannot be overstated. The U.S. depends upon the 
ocean as both the highway for force deployment and as the medium for global economic security. 
Free access to the waterways of the world determine the United States' ability to survive and 
prosper. The threat and the employment of sea mines are capable of interrupting the U.S. quest 
for national and economic security. Struggling through the Korean Conflict, the U.S. Navy began 
a slow improvement of MCM forces leading up to the first Gulf War where experiences led to the 
conclusion that a well equipped dedicated MCM force structure is essential. In the decade which 
followed, the Navy nurtured a dedicated MCM force that was capable of fully supporting COCOM 
requirements and combat proven in OIF. Ironically, prior to OIF, the U.S. Navy began to consider 
a future plan that features the substitution of proven, dedicated MCM forces with technology-
leveraged OMCM forces. This move could leave the COCOM/JFC with a vulnerability gap that 
would be created by the divesting of dedicated forces prior to OMCM platforms being capable of 
conducting the mission. Specifically, the U.S. Navy planned organic MCM force has three 
weaknesses: even with advanced technology the inventory is too small, the reliance on favorable 
risk  and intelligence analysis results is too great, and the heavy reliance on sealift for deployment 
is not supported by future MCM force structure. To prevent the vulnerability gap and cover the 
weakness, the U.S. Navy should field a robust dedicated MCM force beyond the currently 
planned timeline to ensure the successful mission completion of the COCOM/JFC. 
ACCESSION NUMBER: ADA436558 
http://dtic.mil/docs/citations/ADA436558  
 
Precision Control and Maneuvering of the Phoenix Autonomous 
Underwater Vehicle for Entering a Recovery Tube; Appendix (Video 
Recording). Master’s thesis. Monterey, CA: Naval Postgraduate School, 
Department of Computer Science, September 1996. 1p. Includes ADA286932.  
ABSTRACT: Physical description: 1 VHS video; 1/2 in.; col.; sd.; standard playback sp.; 25 
mins. This video appendix to the M. S. in computer science titled: Precision Control and 
Maneuvering of the Phoenix Autonomous Underwater Vehicle for Entering a Recover Tube by 
Duane Davis, contains several parts. The first part which shows the computer screen during the 
modeling process is illegible but represents a very small portion of the video. The rest of video 
shows the physical model in a water tank responding to the commands of the computer. 




Preston, J. M. Coordinates as Determined by Side-Scan Sonar: Theory and 
Applications. Victoria (British Columbia): Defence Research Establishment 
Pacific, c1988. 48p.  
ABSTRACT: A central issue in minehunting is the accuracy with which the coordinates of a 
mine-like object can be determined. This survey process is done in stages, first locating the ship, 
then locating the object with respect to the sonar, then determining the vector between the ship 
and the towfish if side-scan sonar is used. This report derives the equations which determine the 
chart coordinates of a bottom object from the 14 variables describing the side-scan sonar 
deployment which imaged that object. Improvements in the accuracy of the coordinates which 
could be achieved by improving the accuracy with which any variable is measured are then 
predicted. Coordinate data acquired during MINEX 87 is used to calculate the unmeasured 
angular variables which characterized that deployment. 
REPORT NUMBER: DREP technical memorandum no. 88-02 
ACCESSION NUMBER: MIC-91-0014 
 
Pritchett, Clark W. PATROL. Volume 1. Model Description and Analyst's 
Guide. Groton, CT: Coast Guard Research and Development Center, September 
1986. 70p.   
ABSTRACT: A mathematical model of a Coast Guard cutter on a law enforcement patrol is 
described in this report. The kernel of the model is a Markov process that uses the phases of the 
patrol, such as search or transit, as states of the system. The phases of the patrol are separated 
by events, such as a detection which terminates a search and potentially initiates the pursuit of a 
vessel. A computer program called PATROL implements the model described here. The 
information that describes the law enforcement patrol is organized into four categories: Cutter, 
Traffic, Area, and Choices. Model outputs are grouped under three headings: Allocation of Effort, 
Vessel Performance, and Logistics. Distance, time, and fuel consumption information for every 
component of the patrol can be printed out at the option of the user. PATROL has a range of 
potential uses. These include vessel assessment, scenario development, accessing policy, 
strategy and tactics, and understanding the interrelationships of the different parts of the patrol 
problem. The appendices of this report include detailed calculations of the probability of detection 
and interception algorithms used in the model to calculate the time between detections and the 
time to intercept. This is one volume of a three volume set that describes PATROL. Volume II is a 
user's manual for the model. Volume III includes all of the programmer level documentation 
necessary to maintain the model. 
REPORT NUMBER: CGR/DC-15/86-VOL-1; USCGD-05-87-V0L-1 
ACCESSION NUMBER: ADA178168 
http://www.dtic.mil/docs/citations/ADA178168 
 
Proceedings of the Ship Control Systems Symposium (7th) Held in Bath, 
England on 24-27 September 1981. Volume 1.  Ministry of Defence, Bath 
(England): 27 September 1984. 115p. [See also Volume 2, ADA211134.]  
ABSTRACT: Contents: Digital progress in the Royal Navy; US Navy control systems overview; 
Machinery control initiatives -- A Canadian perspective; Ship automation -- A Dutch view on 
practice and progress; Digital control and surveillance system for the M-Class frigate of the Royal 
Netherlands Navy; Propulsion control in the Swedish M80 Class Mine Countermeasures Ships; 
Practical experience in the application of microprocessors to machinery control and surveillance; 
Multivariable adaptive control of ships motions; A classical approach to a microprocessor based 
PID Autopilot design; Model tests and full-scale trials with a rudder-roll stabilisation system.  




Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 2. Study Review Summaries. Part I. 
Final report. 1 March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, 
Inc., October 1972. 485p.   
ABSTRACT: Contents: Airborne ASW; Airborne AAW; Airborne attack ; Environmental systems; 
Mining; Mine countermeasures; Ocean surveillance; Submarine ASW; Submarine attack ; Surface 
ASW.  
ACCESSION NUMBER: AD0912444 
http://www.dtic.mil/docs/citations/AD0912444  
 
Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 3. Study Review Summaries. Part 
II. Newport Beach, CA: Ultrasystems Inc., 31 October 1972. 469p.  
ABSTRACT: Contents: Surface AAW; Surface attack ; Sea based strategic systems; Electronic 
warfare; Undersea surveillance; Amphibious assault; Reconnaissance/intelligence; Logistics; 
Special warfare; Airborne ASW and submarine ASW; airborne asw and surface asw; airborne 
asw and undersea surveillance; airborne aaw and airborne attack ; airborne attack  and surface 
aaw; airborne attack  and surface attack ; airborne attack  and reconnaissance/intelligence; Mining 
and mine countermeasures; mine countermeasures and navigation; Ocean surveillance and 
electronic warfare; Submarine asw and surface asw; submarine asw and surface asw; Submarine 
attack  and surface asw; surface asw and surface attack ; surface aaw and surface attack ; Surface 
aaw and electronic warfare; logistics and ship support; Airborne AAW, surface aaw and electronic 
warfare; airborne attack , surface attack  and amphibious assault; airborne attack , surface attack  
and special warfare; Submarine ASW, submarine attack  and surface ASW; airborne asw, 
submarine asw, submarine attack  and sea based strategic systems; submarine asw, submarine 
attack , surface asw and surface attack ; and airborne asw, ocean surveillance, submarine asw, 
surface asw and undersea surveillance. 
ACCESSION NUMBER: AD0912445 
 
Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 4. MOE Reviews. Final report 1 
March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, Inc., October 
1972. 226p.   
ABSTRACT: Contents: Airborne ASW; airborne attack ; Mining; Mine countermeasures; Ocean 
surveillance; submarine ASW; Surface ASW; Surface ASW; Surface AAW; Surface attack ; Sea 
based strategic systems; Electronic warfare; undersea surveillance; Amphibious assault; Naval 
communications; Command and control; Reconnaissance/ intelligence; airborne ASW and 
surface ASW; airborne AAW and airborne attack ; airborne attack  and surface attack ; airborne 
attack  and reconnaissance/intelligence; Mine countermeasures and amphibious assault; 
submarine ASW and command and control; submarine attack  and surface ASW; submarine 
attack  and surface attack ; surface ASW and surface attack ; surface AAW and surface attack ; 
surface AAW and command and control; surface attack  and amphibious assault; electronic 
warfare and naval communications; Logistics and ship support; airborne ASW, ocean surveillance 
and surface ASW; airborne ASW, submarine ASW and submarine attack ; airborne AAW, airborne 
attack  and surface AAW; mine countermeasures, command and control and navigation; airborne 
ASW, airborne AAW, surface ASW and surface AAW; airborne ASW, mining, submarine ASW, 
submarine attack , surface ASW, logistics and ship support; and airborne AAW, airborne attack , 
electronic warfare, naval communications, command and control, reconnaissance/ intelligence, 
logistics and special warfare.  




Ray, Gregory P. Bomb Strike Experiment for Mine Clearance Operations. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2006. 212p. 
ABSTRACT: The Bomb Strike Experiment for Mine Countermeasure Operations, currently 
sponsored through the Office of Naval Research mine impact burial prediction project, is part of a 
multi-year, comprehensive effort aimed at enhancing the Navy's fleet naval mine clearance 
capability and success. The investigation discussed in this paper examines the experimental and 
theoretical characteristics of a rigid body falling through the air, water, and sediment column at 
high speed. Several experiments were conducted to launch bomb-like rigid bodies with the 
density ratio similar to operational munitions, namely the MK-84 general purpose bomb, into a 
hydrodynamic test tank. Careful observations of the bomb-like rigid body's position and 
orientation were collected and analyzed to produce a series of three-dimensional coordinate time-
space data tables and plots. The resulting data set reveals a strong correlation between shape 
type and trajectory and dispersion patterns for rigid bodies moving through the water column at 
high velocity. This data will be used for numerical verification of the initial three- dimensional 
model (STRIKE35) aimed at predicting the overall trajectory, maneuvering, burial depth and 
orientation of a falling high-velocity rigid body in the air-water-sediment column. The long-term 
goal of this project is to improve warhead lethality for use in quick , precise and accurate strikes 
on known enemy naval minefields in the littoral combat environment. 




Redmayne, J. C. Evaluation of Mine Threat. La Spezia (Italy): SACLANT 
Undersea Research Centre, 1996. 56p.  
ABSTRACT: This report describes methods for incorporating ship count distributions into the 
calculation of both the mine threat to target vessels and the number of expected casualties, prior 
to and after the execution of mine countermeasures (MCM) operations. The theory is developed 
for the scenarios of a target transiting along and constrained to a channel, and a target patrolling 
within an area. Detailed mathematical descriptions are provided of the methods developed to 
evaluate the mine threat. A comparison is made between the results predicted by the proposed 
algorithms and those produced by a Monte Carlo simulation. Algorithmic descriptions are given 
suitable for computer implementation. 
ACCESSION NUMBER: ADA318711  
http://www.dtic.mil/docs/citations/ADA318711  
 
Reilly, Kevin D. Experimental Evaluation of a Low Cost Acoustic 
Communication System for AUVs. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, June 1996. 100p.  
ABSTRACT: As the Navy has refocused its goals towards littoral warfare, mine 
countermeasures have become an area of special interest. The Naval Postgraduate School is 
developing an autonomous underwater vehicle to map shallow water minefields--a vital role in the 
Navy's overall plan for mine countermeasures. A key feature of the vehicle is its low cost, and to 
this end it uses a commercially available system called 'DiveTracker' for precise acoustic 
navigation and communication. This research experimentally evaluated the reliability of the 
DiveTracker communication system in conditions approximating those for which the vehicle is 
designed. It was concluded that highly reliable communication of short commands will be 
restricted to relatively short separation distances between nodes. The very shallow water acoustic 
channel is highly variant in both signal attenuation and background noise levels. The maximum 
range is limited by the background noise while the probability of correct message reception 
depends on the received signal to noise ratio. Initial data indicates that the low cost unit under 
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development cannot communicate beyond 500 meters with a probability of a single roundtrip 
success greater than 34 percent. Several options are available for its improvement. 




Remote Minehunting System (RMS). [Selected Acquisition Report]. 
Washington, DC: Navy Program Executive Office (Littoral Combat Ships), 2013. 
32p. 
ABSTRACT:  The Remote Minehunting System (RMS) is a mine reconnaissance system 
designed for the detection, classification, identification, and localization of bottom and moored 
mines in shallow and deep water. The RMS is a fully integrated system consisting of a semi-
submersible Remote Multi-Mission Vehicle (RMMV), AN/WLD-1(V)2, carrying a towed variable 
depth sensor, the AN/AQS-20A. The RMMV is a high-endurance, semi-autonomous, low-
observable, unmanned, diesel-powered vehicle, operated and maintained from the Littoral 
Combat Ship (LCS). The AN/AQS- 20A incorporates five separate sonar/sensors (side-look 
sonar, forward-look sonar, volume search sonar, gap fill sonar, and electro-optical identification 
sensor) in a compact, lightweight, and hydro-dynamically stable towed body. The AN/AQS-20A 
localizes mine-like objects and provides the operator with a visual image and a contact data list. 
All mission data is recorded by the LCS for post-mission analysis. Line-of-Sight and Over-the- 
Horizon communication provides vehicle Command and Control and mine reconnaissance sensor 
data transmission. The RMS will provide the Navy the capability to keep ships and Sailors out of 
the minefield and will be deployed from the LCS as part of the Mine Countermeasures Mission 
Package. 
ACCESSION NUMBER: ADA614931 
http://www.dtic.mil/docs/citations/ADA614931  
 
Report of the Mine Warfare Study Group. Volume 8. The SWATH as an MCM 
(Mine Countermeasures) Platform. Washington, DC: National Academy of 
Sciences, National Research Council, September 1982. 80p.  
ABSTRACT: The following are among the Task Groups findings: (1) A SWATH hull form 
displacing 33 to 54 t appears to have excellent seaworthiness characteristics for the inshore 
MCM mission while housing ample payload for minehunting with limited neutralization. (2) The 
seakeeping characteristics predicted for the SWATH hull form will permit a hull mounted 
sidelook ing sonar option with minimum yaw compensation and no roll and pitch compensation. 
(3) The results of computer predictions of the motions of the two proposed SWATH designs show 
that, when suitably averaged for all headings, and when operating at 6 k t in a state 3 sea the roll 
angle amplitude for all designs will be less than 2 deg; the heave amplitude at the LCG will be 
approximately 2 ft; and the LCG accelerations approximately 0.04 g. These small motions and 
accelerations provide a comfortable work ing environment for crew and instrumentation. and (4) 
The comparative seaworthiness of a monohull, ASR Catamaran form, and MCM SWATH in the 
same environment are presented. The motions and accelerations of the SWATH hulls were 
substantially less than those for monohull and catamaran. 







Ricci, Jospeh J. Preliminary Risk Assessment of the Remote Minehunting 
System (RMS). Washington, DC: Naval Sea Systems Command, 23 October 
1991. 32p.  
ABSTRACT: This Risk  Assessments of the RMS rates the risks associated with developing the 
sub-systems and components of the RMS. The risks are identified as low, medium, and high level 
so that high risk  may be provided the highest resource priority. 
ACCESSION NUMBER: ADA255805 
http://dtic.mil/docs/citations/ADA255805 
 
Richardson, Michael D. Coastal Benthic Boundary Layer Special Research 
Program. Program Direction and Workshop Recommendations. Final report. 
Stennis Space Center, MS: Naval Oceanographic and Atmospheric Research 
Laboratory, August 1992. 164p.  
ABSTRACT: A 5-year Special Research Program (SRP) has been established at the Naval 
Research Laboratory that addresses the physical characterization and modeling of benthic 
boundary layer processes and the subsequent impact of these processes on the seafloor 
properties that affect mine countermeasure operations. This special project outlines the SRP 
scientific program and reviews the results of the four workshops convened to establish scientific 
priorities. Workshop participants agreed that sediment structure provides the common 
perspective: to quantitatively model relationships among sediment physical properties; to quantify 
the effects of environmental processes on sediment properties; and to model sediment behavior 
(acoustic, electrical, and mechanical). Hypotheses based on quantitative physical models that 
incorporate three-dimensional sediment structure will be tested by a series of field experiments at 
coastal locations where differing environmental processes dominate sediment structure. These 
experiments stress the role of sediment structure in determining high-frequency acoustic 
phenomena such as scattering, penetration, and propagation, as well as the physical 
relationships between remotely sensed acoustic properties and mechanical strength parameters.  
ACCESSION NUMBER: ADA256608 
http://dtic.mil/docs/citations/ADA256608 
 
Richardson, Michael D. Investigating the Coastal Benthic Boundary Layer. 
Stennis Space Center, MS: Naval Research Laboratory Detachment, 26 April 
1994. 4p.   
ABSTRACT: Recent geopolitical changes have shifted the emphasis of U.S. naval operations 
from deep ocean to nearshore coastal regions. In response to this shift, the Office of Naval 
Research (ONR) established the Coastal Benthic Boundary Layer Special Research Program 
(CBBLSRP) at the Naval Research Laboratory to study the impact of the environment on mine 
countermeasure systems. CBBLSRP studies physical characterization and modeling of benthic 
boundary layer processes and the impact these processes have on seafloor properties that affect 
shallow-water naval operations. Special emphasis will be placed on measuring and modeling 
sediment three-dimensional structure. Studying sediment physical structure allows us to model 
relationships among sediment physical, acoustic, -electrical, and rheological properties; quantify 
the effects of environmental processes on the spatial and temporal distribution of sediment 
properties; and model sediment behavior under direct and remote stress. Predictive models 
developed through this program should enhance MCM technological capabilities in several 
important areas, including acoustic/magnetic detection, classification, and neutralization of proud 
and buried mines; prediction of mine burial; and sediment classification.  
REPORT NUMBER: NRL/JA/7431-93-0014 




Richardson, Michael D., and Philip J. Valent. Mine Burial Prediction: A 
Cooperative NRL/ONR Study. Stennis Space Center, MS: Naval Research 
Laboratory Stennis Detachment, 2002. 7p. 
ABSTRACT: Development of an accurate, real-time mine burial prediction capability by field 
testing and validation of an integrated, physics-based mine burial model. 
ACCESSION NUMBER: ADA628539 
http://www.dtic.mil/docs/citations/ADA628539  
 
Richardson, Michael D., and Philip J. Valent. Mine Burial Prediction: A 
Cooperative NRL/ONR Study. Stennis Space Center, MS: Naval Research 
Laboratory Stennis Detachment, 2003. 6p. 
ABSTRACT: LONG-TERM GOALS. Development of an accurate, real-time, mine burial 
prediction capability by field testing and validation of an integrated, physics-based, mine burial 
model. OBJECTIVES. Sediment-structure interactions are responsible for the burial/penetration 
of heavy objects, such as bottom mines, pipelines, concrete breakwaters, and offshore platforms 
in the seafloor. On seabeds of low shear strength mud, these objects are known to penetrate on 
impact when the bearing capacity of the seafloor is exceeded, with additional subsequent burial 
from sediment consolidation and creep. On sand seabeds, burial is common by scour and fill, 
momentary or cyclic wave-induced liquefaction, and seabed morphological changes (e.g., 
transverse bedform migration, changes in shore-rise and bar-berm conditions, sediment 
deposition). Using a field experimental approach, the Naval Research Laboratory (NRL) will test 
and evaluate physics-based mine burial processes and models in order to provide the US Navy 
with an accurate, real-time mine burial prediction capability. 
ACCESSION NUMBER: ADA624817 
http://www.dtic.mil/docs/citations/ADA624817  
 
Richardson, Michael D., and Philip J. Valent. Mine Burial Prediction: A 
Cooperative NRL/ONR Study. Stennis Space Center, MS: Naval Research 
Laboratory Stennis Detachment, 2004. 7p.  
ABSTRACT: The long-term goal is to provide the U.S. Navy with an accurate, probabilistic 
mine burial prediction capability through testing and validation of improved and recently 
developed, physics-based, mine burial models. The payoff will be an integrated, probabilistic, 
time-dependent mine burial model which can be applied to tactical and strategic mine burial 
scenarios. 
ACCESSION NUMBER: ADA630115 
http://www.dtic.mil/docs/citations/ADA630115  
 
Riedel, Jeffrey S. Seaway Learning and Motion Compensation in Shallow 
Waters for Small AUVS. Dissertation. Monterey, CA: Naval Postgraduate 
School, June 1999. 264p.  
ABSTRACT: The continual development of computer technology has enabled the expansion of 
intelligent control into the field of underwater robots, where potential uses include oceanographic 
research, environmental monitoring and military mine countermeasures. With the naval focus 
shifting to operations in the littorals, and the need to lower cost of operations, tetherless 
autonomous vehicles are now being proposed for use in very shallow water minefield 
reconnaissance. These areas are dominated by a highly energetic environment arising from 
waves and currents. Motion control in such an environment becomes a difficult task  and is the 
subject of this work . The main objective of this dissertation, is to show through modeling and 
simulation, and in-ocean experimental validation, that intervention tasks performed by intelligent 
underwater robots are improved by their ability to gather, learn and use information about their 
work ing environment. Using a new generalized approach to the modeling of underwater vehicles, 
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which directly includes disturbance effects, a new Disturbance Compensation Controller (DCC) is 
proposed. The DCC, employing onboard vehicle sensors, allows the robot to learn and estimate 
the seaway dynamics. This self-derived knowledge is embedded in a non-linear sliding mode 
control law which allows significantly improved motion stabilization. The performance of the DCC 
has been verified in Monterey Harbor using the NPS phoenix AUV. 




Robbins, A. B. Study of the Use of Nets in Mine Detection. New Haven, CT: 
Yale University, Laboratory of Marine Physics, October 1954.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0063370 
 
Rodgers, Anthony C. ML-Recon Simulation Model: A Monte Carlo Planning 
Aid for Magic Lantern. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, September 1995. 51p.  
ABSTRACT: The U.S. Navy currently has no means to conduct sea mine reconnaissance with 
assets that are organic to Aircraft Carrier Battle Groups or Amphibious Ready Groups. Magic 
Lanten is an Airborne Laser Mine Detection System (ALMDS) under development, that is 
designed to search for floating and shallow moored mines using a helicopter- mounted laser-optic 
sensor. It is the only ALMDS operationally tested by the Navy to date. This thesis develops a 
Monte Carlo simulation model called ML-Recon, which is intended for use as a tool to plan mine 
reconnaissance searches using the Magic Lantern system. By entering fundamental initial 
planning information, the user can determine the number of uniformly-spaced tracks to fly with a 
Magic Lantern-equipped helicopter to achieve a certain level of assurance that the area contains 
no floating or shallow moored mines. By employing Monte Carlo methods, ML-Recon models the 
three primary stochastic processes that take place during a typical search: the location of the 
mines, the cross-track  error of the helicopter, and the detection/non-detection process of the 
sensor. By running ML-Recon, the user is given performance statistics for many replications of 
the search plan that he chooses. This approach is unique in that it provides the user with 
information indicating how much worse than the mean performance his plan may perform. ML-
Recon also gives the user an Opportunity to view an animation of his lan, which he can use to 
look for tendencies in the lan to contain holes, or holidays.  




Rossi, Gary. L. Explosive Ordnance Disposal (EOD) Mine Countermeasure 
(MCM) Tactics Development Plan. Master’s thesis. Redlands, CA: University of 
Redlands, 1994.   
ABSTRACT: Presently, Explosive Ordnance Disposal (EOD) Mine Countermeasures (MCM) 
detachments are only proficient in two types of diving area searches. During Desert Shield and 
Desert Storm, EOD MCM detachments were tasked to conduct larger area searches, requiring 
the expertise in a variety of clearance diving techniques. After Desert Storm, EOD MCM 
detachments started training in the various clearance diving techniques depicted in the Allied 
Tactical Publications (ATPs). However, the search rates and probabilities of detection of the 
clearance diving techniques were and still not supported by data. Therefore, our current EOD 
MCM Detachment officers-in-charge and senior enlisted EOD technicians are not provided with 
data based information which is necessary in providing valid recommendations to the 
Commander, Carrier Battle Group or Commander, Amphibious Ready Group in a situation such 
as Desert Shield or Desert Storm. 
 193 
 
Russell, Bruce F. Operational Theater Mine Countermeasures Plan: More 
Than a Navy Problem. Monograph. Fort Leavenworth, KS: Army Command and 
General Staff College, 14 May 1995. 54p.   
ABSTRACT: This monograph finds that theater commanders, with vital maritime choke 
points/canals in their theater, should have their J-5 planners develop and integrate a 
comprehensive counter mine plan into the theater's campaign plans. In the past, regional mine 
countermeasure's plans have been viewed as a Navy responsibility. However, today's theater 
commander may face short regional conflict warning times which require the conduct of mine 
countermeasures (MCM) operations before Naval MCM planners and their forces (ships and 
aircraft) can arrive in theater. Using joint theater forces (Army, Air Force, Special Operations 
Forces, Navy, and Space assets), the theater commander can conduct MCM operations to 
prevent mines from going in the water or to detect and record locations of enemy mine laying 
operations, reducing greatly the time required for counter mine operations by Naval MCM ships 
and aircraft upon their in-theater arrival. The coordination and allocation of Joint theater forces to 
conduct MCM operations requires a theater commander to plan and prepare for mining threats 
long before the first enemy sea mine enters the water. This monograph uses the Secretary of 
Defense's October 1993 Report on the Bottom-Up Review as a reference, to identify real world 
MCM missions from a scenario that involves two nearly simultaneous conflicts in the Korean and 
Persian Gulf regions. To execute counter mine missions in these theaters, the J-5 planning staffs 
must develop MCM plans for the theater commander. This monograph takes the J-3 planner 
through the required building blocks to develop an effective theater MCM plan. The monograph 
describes the North Korean and Iraqi mining threats, past and present, to include mine types, 
mine delivery platforms, and possible battlespace areas that could be effectively mined. The 
strengths and weaknesses of U.S. MCM forces, ships and aircraft. 
ACCESSION NUMBER: ADA301152 
http://dtic.mil/docs/citations/ADA301152  
 
Savage, Kristen D. and Roger W. Meredith. Modeled High-Frequency Acoustic 
Backscattered Levels from Range-Independent and Simplistic 
Range-Dependent Sand Bottoms. Final report. Stennis Space Center, MS: 
Naval Research Laboratory Detachment, 21 February 1996. 17p.  
ABSTRACT: Results investigating the effects of variable bottom composition on modeled 
high-frequency backscattered levels are presented for a typical shallow-water, variable bottom 
(range-dependent) environment. The modeled environment consisted of a single sound speed 
profile, a flat sea bottom with range-dependent bottom composition, and a smooth, flat sea 
surface. Coarse-and fine-grained sandy areas were partitioned in range to create range 
dependence. Bottom backscattering and reflection loss for each partition were obtained from a 
recent University of Texas high-frequency ocean bottom backscatter model. Maximum 
differences of S dB were discernible between the fine- coarse-fine sand bottom and a 
range-independent fine-sand bottom for ranges <500 m. The trend and structure of the 
backscattered levels were nearly identical for both bottom types. In all cases, surface 
reverberation had a strong impact on the backscattered levels, trends, and structures.  
ACCESSION NUMBER: ADA305987 
http://dtic.mil/docs/citations/ADA305987  
 
Seguin, John M. Simulating Candidate Missions for a Novel Glider 
Unmanned Underwater Vehicle. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, March 2007. 120p.  
ABSTRACT: Unmanned Underwater Vehicles (UUVs) are becoming ubiquitous in the 
framework  of U.S. Navy operations. According to the U.S. Navy*s UUV Master Plan (2004), 
research and development will expand UUV capabilities that enable diverse roles from 
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Intelligence, Surveillance, and Reconnaissance (ISR) and Mine Countermeasures to Anti-
Submarine Warfare (ASW) and Information Operations (IO). However, typical UUVs are severely 
limited in operational characteristics such as endurance and range which prevents their use 
conducting certain missions. A novel UUV is currently being designed that is projected to support 
significantly greater endurance and range characteristics. This UUV is called Seadiver and is 
being designed by Institute of Engineering Science of Toulon, France with support from Naval 
Postgraduate School. It is a low-cost glider UUV which generates propulsion not with propellers 
or jet pumps, but rather by controlling its buoyancy. This method of propulsion is quite efficient 
and maybe capable of autonomous operation up to 30 days with a range of around 700 nautical 
miles. A UUV with such endurance and range exposes military missions previously impractical for 
UUVs especially when used in concert as an array of many UUVs. This thesis creates a 
simulation using NPS-produced software simulation tools Simkit, Visk it and AUV Workbench that 
analyzes the capabilities and effectiveness of Seadiver UUVs conducting missions of tactical 
interest. 




Sheetz, Kraig E. Advancements in Buried Mine Detection Using Seismic 
Sonar. Master’s thesis. Monterey, CA: Naval Postgraduate School, December 
2000. 95p.  
ABSTRACT: Buried mines continue to disrupt the U.S. ability to project naval power ashore, 
conduct amphibious assaults, and wage land campaigns. Ibis thesis describes advances in the 
development of a seismic sonar research tool that resulted in the successful detection of a Mk-63, 
1000 Ib, mine shape and a M-19, 20 lb, anti-tank mine. This seismic sonar research investigates 
the concept of using echo returns of a particular seismic interface wave, known as a Rayleigh 
wave, to detect buried mines. Rayleigh waves are unique in that they have elliptical particle 
motion that allows one to use vector polarization filtering to separate Rayleigh wave target 
reflections from other body waves with linear particle motion. A new source design employed in 
an array of seven elements has been shown to form a narrow beam of Rayleigh wave energy in a 
sand medium at the navy beach test site. This source beam, coupled with the receiver beam 
formed by an array of five three-component seismometers has provided a successful bi- static 
seismic sonar configuration. Signal to noise ratios of 21 dB for the Mk- 63 mine shape, and 9 dB 
for the M-19 anti-tank mine were observed in the target echoes. These experimental results 
suggest that the seismic sonar is a very promising concept for buried mine detection. 




Shen, Jonah Wai. Finite Difference Methods Applied to Biot Theory in 
Porous Medium. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
September 1995. 55p.  
ABSTRACT: Finite difference methods are used to solve the Biot equations for wave 
propagation in a porous medium. The computational domain is a two dimensional grid of uniform 
spacing where truncation of the grid on all sides is accomplished by applying homogeneous 
Dirichlet boundary conditions. The difference method is second order in space and time, and is 
seen to accurately predict phase speeds of the primary compressional and shear waves.  






Shinego, Michael, Geoff Edelson, Francine Menas, Michael Richman, and 
Robert Nation. Underwater Acoustic Data Communications for Autonomous 
Platform Command, Control and Communications. Nashua, NH: BAE 
Systems and Technology, 12 February 2001. 140p.  
ABSTRACT: The purpose of this study is to provide an analysis and assessment of the state-
of-the-art of underwater acoustic (UWA) data communications technology with application to 
multiple vehicle operation in support of shallow-water mine countermeasures (MCM) operations. 
This study is intended to provide system architects with a reference to what the current state of 
acoustic communications technology can provide and to support the execution of system 
architecture trades. Included are discussions and analyses that may be used to predict the 
performance, strengths, and limitations of different approaches to acoustic communications in 
facilitating the overall MCM system approach. Not only does the underwater environment 
constrain the data rates achievable but it also limits the maximum ranges achievable. Acoustic 
attenuation in the ocean is frequency-dependent with higher frequencies propagating shorter 
distances. The requirement to provide connectivity to submerged Naval assets over very long 
ranges is unlikely to be met directly with a single acoustic link  due to the complex effects of 
acoustic propagation and limited propagation ranges. One solution is to create an UWA network  
of communications nodes. Another solution to this requirement is to use a buoy to convert 
acoustic signals to and from radio frequency (RF) signals. This solution provides real-time two-
way communications to distant surface ships, aircraft and/or satellites that can act as relays to 
integrate undersea communications into the RF-based communications network. 
ACCESSION NUMBER: ADA386718 
http://dtic.mil/docs/citations/ADA386718  
 
Simpson, Stewart M., Marshall H. Orr, and Edward Tucholski. Hypothetical 
Mine Hunting Sonar - Internal Wave Impact on Performance. Washington, 
DC: Naval Research Laboratory, Acoustics Division, 2014. 25p.  
ABSTRACT: Acoustic signals exhibit continuous spatial and temporal variability 
when propagating through a sound speed field that is perturbed by oceanic internal waves. 
Acoustic systems operating in an internal wave perturbed sound speed field will exhibit 
performance variability. Numerical simulations are presented which quantify the impact of oceanic 
internal waves on the performance of a hypothetical mine hunting sonar system operating near a 
continental shelf break. The simulations show that signal excess probability distributions vary with 
target depth and range and the variability in the performance of the sonar system will be 
dependent on the figure of merit parameters selected for the system's operation.  
ACCESSION NUMBER: ADA621883   
http://www.dtic.mil/docs/citations/ADA621883  
 
Spangler, Peter K. Hydrodynamic Design and Evaluation of a Size5G, MOD 
0, Reinforced-Plastic Minesweeping Float. Washington, DC: David Taylor 
Model Basin, 1960. 21p.  
ABSTRACT: A size 5G, Mod 0, Reinforced-Plastic Minesweeping Float was designed and 
fabricated at the David Taylor Model Basin. Tests were conducted to determine the net buoyancy, 
lift, drag, and towing characteristics. The float was equipped with adjustable wings and tails and 
the best combination of wing and tail positions was determined. The float towed in a stable 
manner over the speed range of 0 to 10 knots. It is concluded that the plastic float will have 
satisfactory towing characteristics and will allow a substantial reduction in the handling weight 
over the steel float now in use by the Fleet. (Author) 




Spangler, Peter K. Modifications to Stabilize the 'O' Type, Size 5, Mine-
Sweeping Depressor. Washington, DC: David Taylor Model Basin, 1960. 11p.  
ABSTRACT: none available. 
ACCESSION NUMBER: AD0248249 
 
Spies, R. Development of a Device for Pressure Mine Sweeping. Azusa, CA: 
Aeroject-General Corporation, 1957. 11p.  
ABSTRACT: none available. 
ACCESSION NUMBER: AD0129404 
 
Spozio, Bernard Vincent. Naval Mine Countermeasures: The Achilles Heel of 
U.S. Homeland Defense. Newport, RI: Naval War College, May 2013. 25p. 
ABSTRACT: Sea mining is one of the least expensive, easiest to employ, and most highly 
effective methods for an adversary to deny sea control to a major sea power. It is therefore most 
alarming, in this era of increasing anti-U.S. terrorist activity, that the current U.S. Navy's mine 
countermeasures (MCM) posture falls critically short of achieving the necessary peacetime 
conditions to effectively counter mine threats along its Atlantic seaboard and Gulf coast. 
Perennial budgetary neglect and a mismanagement of the basic operational art concept of 
balancing the factors of Space, Time, and Force have combined to expose U.S. Navy MCM 
capacity as a critical vulnerability to U.S. maritime national security. The challenge of balancing 
these factors, as they relate to MCM capabilities, will become even more daunting in the 
immediate future due to nationally mandated budget sequestration. Sequestration will not only 
restrict legacy MCM asset maintenance and operational tempo, but also further impede already 
behind-schedule development of future MCM assets. However, by focusing on the direction 
outlined in national security and defense directives, leveraging existing multinational defense 
relationships, and continuing Theater Security Cooperation (TSC) initiatives, there is the potential 
for Geographic Combatant Commanders (GCC) to achieve increased efficiency in global MCM 
response while concurrently fortifying homeland defense MCM capacity. 
ACCESSION NUMBER: ADA583620 
http://www.dtic.mil/docs/citations/ADA583620 
 
Stack, Jason R. and Cheryl M. Smith. Combining Random and Data-Driven 
Coverage Planning for Underwater Mine Detection. Panama City, FL: Coastal 
Systems Station, 2003. 7p.  
ABSTRACT: Unmanned autonomous vehicles are proving themselves to be effective means 
for conducting underwater mine hunting missions. The resulting efficiency, reduced search time, 
and covert search possibilities will facilitate larger mission areas requiring many agents searching 
for significant lengths of time (e.g., many weeks or months). In search areas of this scale, 
complete area coverage may not always be feasible. Therefore, this research investigates a path 
planning scheme for incomplete coverage. This scheme divides the search area into cells and 
surveys each cell using a conventional line-sweep pattern with a row spacing that is larger than 
the sensor footprint. The rows of the line-sweep pattern are randomly spaced near the 
boundaries of each cell to decrease the probability of missing a line of evenly spaced mines. The 
spacing of the rows near the center of each cell are specifically determined from estimated 
possible mine locations. Bounds placed on the row spacing limits the amount of uncovered area 
to maintain an acceptable probability of detection. This method results in a probability of missing 
a mine that is less than the percent of unsearched area. 




Steel, Nelson, Michael Philips and Georgianna Meagher. Interactive Neural 
Network System for Acoustic Signal Classification. Final report. 1 September 
1989-28 February 1990. Columbia, MD: Advanced Resource Development 
Corporation, 28 February 1990. 123p.   
ABSTRACT: The objectives of this project was to develop an understanding of the effect of 
neural networks, implemented in interactive systems, on sonar operators and other naval 
personnel. Specifically, the project called for the development of a prototype system, employing 
neural networks to test the effect of interactive (man-in-the-loop) operations. ARD developed 
such a system which is used to classify time domain signals generated from the insonification of 
an underwater mine-like target. The system converts the time domain signals to frequency 
domain and frequency over time (spectrograms) and displays the signals at the users' request in 
all three formats. A time windowing function is also provided to allow the user to closely inspect 
specific portions of the time domain signal. In addition, a neural network  system classifies the 
signal according to three parameters: shell thickness, interior content and angle of insonification. 
Results have shown that most users exhibit a large bias towards the use of the neural network  
analysis because of their highly accurate classification. Future work  will concentrate on the 
integration of neural network  tools into existing systems in real-world situations. A better 
understanding of the human-network  interactions will be gained when the ability of the networks 
to classify real world signals is decreased due to the complex geometries of actual mines and 
environmental effects on the sonar returns (thermoclines, shallow water, surface returns). 
ACCESSION NUMBER: ADA219278 
http://dtic.mil/docs/citations/ADA219278 
 
Strand, Michael P. Survey of a World War II Derelict Minefield with the 
Fluorescence Imaging Laser Line Scan Sensor. Panama City, FL: Coastal 
Systems Station, 1999. 6p.  
ABSTRACT: LONG TERM GOALS. This short-term project supports the long-term goals of the 
Coastal Benthic Optical Properties Fluorescence Laser Line Scan Sensor (CoBOP/FILLS) project 
(Award #N001499WX30131) summarized in its report. Specifically, the long-term goal is to 
extend MCM capabilities into highly cluttered environments. The primary sensor technology 
currently employed to detect and classify mines is acoustics. Sonars perform this mission 
admirably in acoustically benign environments. However, their performance degrades rapidly in 
cluttered environments. Our prototype Fluorescence Imaging Laser Line Scan (FILLS) 
sensor[1,2,3,4,5] has demonstrated that fluorescence imagery provides strong signatures which 
may be used to separate clutter from mines. The images above show the red, green, and yellow 
fluorescence channel images (along with a pseudocolor representation of these three 
fluorescence channels) of mine like objects (MLOs) in a coral reef. It can be expected that sonars 
would have great difficulty in this environment. On the other hand, the FILLS signatures of the 
MLOs exhibit a clear and distinct contrast from the background. Specifically, the MLOs present a 
near-zero FILLS signature in the red and yellow fluorescence channels, while the background 
sediments and coral present much stronger signatures in these channels. These contrasting 
signatures may be exploited to rapidly detect and classify MLOs in highly cluttered environments. 
By so doing, this technology has the potential to extend MCM capabilities into highly cluttered 
environments. 





Stuart, G.C. Infrared Reflectance Measurements of Replica Mines and 
Reference Targets. Memorandum report. Ralston (Alberta): Defence Research 
Establishment Suffield, February 1989. 49p.    
ABSTRACT: Remote minefield detection (RMD) can be performed by mounting 
downward-look ing sensors on airborne platforms such as remotely-piloted vehicles (RPVs). 
Scatterable mines lying on the surface of the ground may be detected using a carbon-dioxide 
laser mounted on the RPV as a source of thermal infrared radiation and by measuring the 
reflected signals to create an image of the terrain below. Such an active infrared system is 
capable of operating covertly at all times of the day or night and makes use of much of the 
technology found in current passive infrared sensors (i.e. forward-look ing infrared imagers, 
FLIRs, on military aircraft, ground vehicles, and ships). This report presents reflectance data on a 
number of replica mines which have been found to be specular (mirror-like) at thermal IR 
wavelengths. The measurements of the replica mines and a number of reference materials were 
made in a laser laboratory, and retro-reflectivity data for each target are presented graphically as 
a function of the angle at which the IR laser beam hit the target surface. The fact that the replica 
mines are specular means that the RMD sensor must be downward-look ing and only those mines 
within a fairly small angular field-of-view will give significantly large reflected signals. 
ACCESSION NUMBER: ADA209084 
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Stuart, G. C. Remote Minefield Detection Using Infrared Laser Radar. 
Memorandum report. Ralston (Alberta): Defence Research Establishment 
Suffield, November 1988. 131p.   
ABSTRACT: High-resolution infrared laser radars are shown to be effective sensors for use in 
remote minefield detection (RMD). The theoretical aspects and practical limitations of imaging 
laser radars are discussed and the conceptual designs of two airborne carbon-dioxide laser 
radars are presented. A design which uses direct detection and a linear-array detector is shown 
to be superior to one using heterodyne detection and a single-element detector. 
Countermeasures to active infrared RMD systems are discussed and suggestions made for 
further study.  
ACCESSION NUMBER: ADA202206 
http://www.dtic.mil/docs/citations/ADA202206 
A Study of the Research and Exploratory-Development Origins of the Naval 
Mines Mark 56 and 57. Appendix 1. Research and Exploratory-Development 
Event Descriptions Project Hindsight – Task 1.  White Oak, MD: Naval 
Ordnance Laboratory, 1966. 250p. 
ABSTRACT: none available. 
ACCESSION NUMBER: AD0835045  
http://www.dtic.mil/docs/citations/AD0835045  
Sulzberger, G., J. Bono, R.J. Manley, T. Clem, L. Vaizer, and R. Holtzapple. 
Hunting Sea Mines with UUV-Based Magnetic and Electro-Optic Sensors. 
Panama City, FL: Naval Surface Warfare Center, 2010.  5p. [conference paper] 
ABSTRACT:  The US Navy (USN) has recognized the need for effective buried-mine hunting 
as one of its Organic Mine Countermeasures (MCM) Future Naval Capabilities. Current think ing 
envisions a two-step process for identifying buried mines. First, an initial survey, or Search-
Classify-Map (SCM) mission, will be performed using low-frequency synthetic aperture sonar 
(SAS). Second, a Reacquire-and-Identify (RI) mission will provide confirmatory final classification 
by reacquiring the target, at close range, with magnetic, acoustic, and electro-optic sensors, and 
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evaluating properties such as geometric details and magnetic moment that can be fused to 
identify or definitively classify the object. The goal is to demonstrate a robust capability to identify 
buried sea mines through sensor fusion. Specifically, the classification results of a passive 
magnetic sensor and an electrooptic sensor will be generated for fusion with the results from a 
short-range bottom-look ing sonar, with all three sensors coresiding and operating simultaneously 
on an Unmanned Underwater Vehicle (UUV). The Bluefin12 Buried Mine Identification (BMI) 
System will be used as the platform to develop a capability for the identification of buried mines. 
This system houses the bottom look ing sonar, the Real-time Track ing Gradiometer (RTG), and an 
Electro-Optic Imager (EOI). This paper will address the applications of the RTG, EOI, and data 
fusion results with bottom look ing sonar. The objective for the RTG is the enhancement of the 
processing that extracts target locations and magnetic moments from the raw RTG data. In 
particular, we are adding a capability to conduct real-time processing capability to provide 
autonomous target classification and localization results soon after the UUV passes the target, 
while the system is still performing the mission.  
ACCESSION NUMBER: ADA527389 
http://dtic.mil/docs/citations/ADA527389  
 
Surber, W.G., Jr. Turning and Maneuvering Tests of Model 4595 
Representing the Offshore Minesweeper MS0519 Class. Washington, DC: 
David Taylor Model Basin, 1956. 16p. 
ABSTRACT: none available.  
ACCESSION NUMBER: AD0145453 
 
Surface Impact Detection and Scoring. White Sands Missile Range, NM: 
Range Commanders Council, Underwater Systems Group, October 1996. 29p. 
ABSTRACT: At present, naval underwater ranges require or desire a capability for surface 
impact detection and scoring involving mine exercise sonobuoy drops, air launched torpedoes, 
naval gunfire, and missile firings. The objective of this task  is to establish a common approach for 
surface impact detection and scoring based on member and associate member inputs. Technical 
requirements such as types of impacts, accuracy and coverage area will be determined. 
Operational requirements such as level of automation and impact classification will be defined. 
The ultimate goal is to develop a single system design that will meet all of the requirements at the 
various ranges. With a surface impact detection and scoring system standardized and the 
associated software baselined, overall life cycle cost to individual ranges can be substantially 
reduced. In addition, new developments and system enhancements can be shared between 
ranges, reducing the per range cost of each improvement. 
ACCESSION NUMBER: ADA317897 
http://dtic.mil/docs/citations/ADA317897  
 
Taber, Victoria L. Environmental Sensitivity Study on Mine Impact Burial 
Prediction Model. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
March 1999. 50p.   
ABSTRACT: The Navy's Impact Burial Prediction Model creates a two dimensional time history 
of a bottom mine as it falls through air, water, and sediment. The output of the model is the 
predicted burial depth of the mine in the sediment in meters, as well as height, area and volume 
protruding. Model input consists of environmental parameters and mine characteristics, as well as 
parameters describing the mine's release. The model user seldom knows many of these 
parameters, and those that are known may be of questionable precision. In order to determine 
which parameters had the greatest effect on the model and which could be simplified or 
eliminated, a series of sensitivity tests were performed. It was found that the model data ingest 
could be greatly simplified without sacrificing accuracy too much. However, several parameters 
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including sediment shear strength were found to have a large effect on the model and were 
investigated flirter.   




Tan, Yong Chye. Synthesis of a Controller for Swarming Robots Performing 
Underwater Mine Countermeasures. Annapolis, MD: Naval Academy, 2004. 
111p. 
ABSTRACT: This Trident Scholar project involved the synthesis of a swarm controller that is 
suitable for controlling movements of a group of autonomous robots performing underwater mine 
countermeasures (UMCM). The main objective of this research project was to combine behavior-
based robot control methods with systems-theoretic swarm control techniques to achieve a hybrid 
that has the best characteristics of both. The sub-goals were: a) To simulate and study a 
simplified version of the UMCM problem, in 2D with basic robot dynamics and behaviors. b) To 
investigate the performance of both behavior-based and systems-theoretic controllers for UMCM, 
and to determine their advantages and disadvantages. Careful development of behavior-based 
methods using a non-traditional differential equations approach facilitated the hybridization of the 
two controllers under study, giving rise to a more functional controller capable of controlling 
swarm level functions while executing the appropriate behaviors at the same time. 
ACCESSION NUMBER: ADA24661 
http://dtic.mil/docs/citations/ADA424661 
 
Thompson, Andrew R. Evaluating the Combined UUV Efforts in a Large-
Scale Mine Warfare Environment. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, March 2015. 103p. 
ABSTRACT: The current surface mine countermeasures (MCM) fleet is aging, yet there are no 
viable systems to replace it. The U.S. Navy requires an improved minehunting platform, and 
unmanned underwater vehicles (UUVs) can meet that need. In order to attain enough UUVs and 
operators to make these missions successful, the United States must rely on the participation of 
allies to provide these assets. This study assesses the key decision factors in mine clearance 
operations using UUVs of differing capabilities. It uses a discrete-event simulation to model the 
performance of UUVs in a large-scale MCM operation. Data is generated using a state-of-the-art 
design of experiments and analyzed to find the best task ing plan for the scenario. The results 
show that with proper task ing, UUVs with lesser ability levels can be used appropriately and still 
produce acceptable levels of mine clearance, usually more quick ly than a smaller cadre of highly 
capable vehicles. This study finds UUV altitude, track  spacing, number of passes, and search 
speed to be decision factors that influence minehunting results, while track  spacing, number of 
passes, search speed, and resupply are influential factors that effect mission completion times. 





Thompson, J.L and M.J. Bell. Evaluation of the Performance of a Minehunting 
Sonar. Melbourne, Victoria, Australia: Department of Defence, Defence Science 
and Technology Organization, 1997. 27p. 
ABSTRACT: A methodology to measure the detection and classification performance of a 
minehunting sonar is outlined. A technique for specifying the detection and 
classification performance in a contract and then relating that to the performance 
measured in sea trials is described. The report also shows how a model can be used to 
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adjust the required performance to allow for the effects of the environment. 
REPORT NUMBER: DSTO-TN-0123 
http://www.dsto.defence.gov.au/publications/2105/DSTO-TN-0123.pdf  
 
Tooma, Samuel, Michael Richardson, Dawn Lavoie, Daniel Lott, and Kevin 
Williams. Collaborative Efforts Within the Key West Campaign Sea Test 
February 1995. Stennis Space Center, MS: Naval Research Laboratory 
Detachment, 8 August 1995. 18p.  
ABSTRACT: During February 1995, four research vessels (WFS PLANET, RN SEAWARD 
JOHNSON, RN PELICAN, and RN SEAWARD EXPLORER) and 115 scientists and technicians 
from five nations mounted a major scientific campaign in waters of the western Florida Keys. 
Scientific experiments during this Key West Campaign focused on the shallow-water carbonate 
sedimentary environments in the vicinity of the Marquesas Keys and the Dry Tortugas. The 
Florida Keys provide the only environment in continental US waters which is analogous to the 
shallow-water tropical carbonate settings that are becoming increasingly important to naval 
operations (e.g., Persian Gulf) and where the biogeochemical processes that are typical of those 
carbonate environments can be studied. In this report, objectives of participating programs, 
preliminary data from selected scientific instrumentation, and benefits to MCM operations are 
highlighted. (MM). 
REPORT NUMBER: NRL/MR/7430--95-7694 
ACCESSION NUMBER: ADA299597 
http://dtic.mil/docs/citations/ADA299597  
 
Traykovski, Peter A., and W. Rockwell Geyer. Dynamics of Sandwaves under 
Combined Wave - Current Forcing and Mine Burial Processes, and RIVET I 
and Mine Burial Analysis. Woods Hole, MA: Woods Hole Oceanographic 
Institution, 2013. 10p.  
ABSTRACT: Our long terms goals are to understand sediment transport processes, the 
relevant physical forcing processes and the resulting morphologic evolution of river mouths and 
tidal inlets and shoals. Specific goals include understanding bedform characteristics (ripple to 
sandwave and sandbar scale) in relation to wave- and current-forced mean and turbulent flow. 
ACCESSION NUMBER: ADA597891  
http://www.dtic.mil/docs/citations/ADA597891  
 
Trenchard, Michael E., Maura C. Lohrenz, Stephanie A. Myrick, and Marlin L. 
Gendron. Two-Part Study on the Use of Bathymetric and Nautical Mapping 
Information in a Moving Map Display to Support Mine Counter Measures 
Operations. Stennis Space Center, MS: Naval Research Laboratory 
Detachment, 21 August 2000. 9p.   
ABSTRACT: Cockpit moving map displays have been employed in the tactical air community 
for several years to support air-to-air and air-to-ground missions and have been shown to be 
excellent situational awareness (SA) tools. This study examines the potential of using the next-
generation cockpit moving map display to support the difficult Mine Counter Measures (MCM) 
and Mine Sweeping Operations. Specifically, the Naval Research Laboratory - Stennis Space 
Center (NRLSSC) will leverage the Naval Air Systems Command's Tactical Aircraft Moving Map 
Capability (TAMMAC) digital moving map system as a demonstration platform to incorporate 
bathymetric and nautical map data designed to support in-flight MCM operations. Of critical 
importance to this project is a two-part human factors study to: (1) determine MCM helicopter 
aircrew preferences from the various types of map data under consideration, and (2) measure 
and evaluate aircrew performance both with and without the moving map capability. This study is 
being conducted as part of NRLSSC's Generation and Exploitation of Common Environment 
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(GECE) project that will Support MCM and amphibious operations in Fleet Battle Experiment - 
India (FBE-I) or Kernal Blitz 2001 (KB 01). 
REPORT NUMBER: NRL/PP/7440--00-0013 
ACCESSION NUMBER: ADA385583 
http://dtic.mil/docs/citations/ADA385583  
 
Tsaprazis, Konstantinos. Design and Analysis of Side-Looking Sonar 
Experiments. Master’s thesis. Monterey, CA: Naval Postgraduate School, 2006. 
113p. 
ABSTRACT: This research concerns the design and analysis of different Side-Look ing Sonar 
experiments in order to satisfy different operational requirements. The different designs and 
analysis have been done via computer simulation. Side-Look ing Sonar (also known as side-scan 
sonar) is known for very high quality, high resolution, ocean bottom imaging. Hence, it is used for 
bathymetric surveys, commonly called seafloor mapping. It is able to rapidly survey large ocean 
areas for bottom and suspended sea-mines or other k inds of threats. Another operational aspect 
of these systems is that they allow autonomous underwater vehicles (AUVs) to conduct 
operations, mostly in shallow water and near land. Thus Side-Look ing Sonar can be a very useful 
device in littoral warfare operations. This research has defined the basic parameters that rule the 
operation of a Side-Look ing Sonar and, furthermore, analyzed various aspects that affect the 
performance of these parameters. Special focus was given to the various operational 
requirements and conditions that a designer or a user may encounter in realistic situations. 
Toward that end, many numerical examples are presented. Moreover, the research has tried to 
indicate the various problems that may arise when a Side-Look ing Sonar operates in its near-field 
region and suggests certain solutions. The active sonar equation and its factors were explained 
and were evaluated for a realistic example of mine detection as well. 




van der Weiden, A. M. RTPI Prototype. Final report. The Hague, (Netherlands): 
Physics Laboratory, RVO-TNO, September 1997, 28p.   
ABSTRACT: The Real Time Performance Indicator (RTPI) prototype system assesses the 
quality of mine detection using a sonar. The system is designed for the Alkmaar class mine 
hunters equipped with dedicated instrumentation for measurement of the sound velocity profile, 
the absorption and reverberation in the vicinity of the hunter at the time of the operation (hence 
real time).  The quality of mine detection is expressed as a detection probability curve which 
indicated the detection probability as a function of the athwart distance and as A and B values 
which indicate the characteristic detection width and the characteristic detection probability. The 
system is enclosed in the OPPAS rack and uses many of the OPPAS system interfaces. RTPI 
incorporates the HUNTOP simulator which simulates a mine hunting operation (detection phase) 
using real world environment data and computes the desired probabilities.   
REPORT NUMBER: FEL-97-A219 
ACCESSION NUMBER: ADA332165 
http://dtic.mil/docs/citations/ADA332165  
 
Walker, Charles L., Maria T. Kalcic, Frederick A. Bowles, and David 
Handschumacher. Investigation of Potential Mapping Products Based on 
Acoustic Imagery from AN/SQS-53B ASW Sonar. Stennis Space Center, MS: 
Naval Research Laboratory, Marine Geosciences Division, 24 June 1997. 37p.   
ABSTRACT: Naval Research Laboratory (NRL) personnel collected acoustic backscatter data 
using the AN/SQS-53B ASW sonar on board the USS Monterey (CG-61) during transits of the 
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Red Sea in November and December 1995. This report presents preliminary results on the 
potential of this type of data as a source of acoustic imagery for seafloor mapping. The AN/SQS-
53B sonar operates at a frequency of 3.5 kHz giving it the ability to operate at long ranges. Its 12 
geo-stabilized beams facilitate collects of multiple aspect angle coverages of the same area of 
the seafloor that the ship transits. The NRL data acquisition system works in conjunction with the 
sonar operation without interference. A preliminary comparison of the AN/SQS-53B sonar data 
with multibeam bathymetry, taken simultaneously by the Naval Oceanographic Office, shows that 
acoustic backscatter generally correlates with seafloor relief in both deep and shallow water. This 
observation leads to the main conclusion that an acoustic backscatter mapping product based on 
data collected during routine operations could enhance the utilization of the sonar in its primary 
mission of ASW, i.e., determination of optimum look-direction for ASW sonars and detection 
targets in high bottom-reverberation areas. A further implication of these results is that U.S. 
combatants operating in unfamiliar or poorly charted areas will have an on board capability to 
detect shoals or other navigational hazards well in front of the ship's movement. 
REPORT NUMBER: NRL/MR/7441--97-8037 
ACCESSION NUMBER: ADA328242 
http://dtic.mil/docs/citations/ADA328242  
 
Watson, Russell B., P.J. Ryan, and B. Gilmartin. User Guide and Specification 
for Discrete-Event Minehunting Simulation Model MHUNT. Canberra 
(Australia): Defence Science and Technology Organisation, March 1993. 75p.  
ABSTRACT: Minehunting is a complex process involving detection and classification of 
contacts using sonar and the subsequent identification and disposal of mines generally using a 
remotely operated underwater vehicle (ROV). However, mak ing suitable assumptions, 
minehunting can be approximated by a series of connected events and thus made amenable to 
modelling using the technique of discrete-event simulation. In this report, a discrete-event 
minehunting simulation model is described together with instructions for its operation. The model 
can be applied to evaluate the effectiveness of minehunting systems for a given operational 
scenario and also to investigate new concepts.  
ACCESSION NUMBER: ADA304116 
http://dtic.mil/docs/citations/ADA304116  
 
Wave Walker. Phase I. Final report. Pittsburgh, PA: Redzone Robotics, Inc., 30 
November 1994. 34p.  
ABSTRACT: Improved near shore mine detection and neutralization capability is needed by 
the U.S. Navy. Analysis of the littoral warfare mission and the Persian Gulf experience identified 
this need. The littoral warfare mission increases emphasis on near shore and amphibious 
operations. Mine detection and neutralization involves a number of tasks and many efforts are 
underway to improve existing capabilities. The Office of Naval Research is using the SBIR 
program as part of these capability improvement activities. Red Zone Robotics received a Phase 
1 SBIR contract to develop a concept for a walk ing robot that can operate in near shore 
environments. This robot would be used to clear near shore areas of mines before an assault. In 
operation, many robots would be released near the mine field with a general heading for the area 
to be cleared. The robots would proceed to spread out and canvas the area for mines. When a 
robot encountered a mine, it would stop and enter a wait mode. If other robots discovered the 
same mine, they would sense that a robot was already there in wait mode. When the area had 
been adequately covered, explosive charges in the robots would be detonated to destroy the 
mines and the robots. 




Weber, Timothy R. An Analysis of Lemmings: A Swarming Approach to Mine 
Countermeasures in the VSW/SZ/BZ. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, December 1995. 103p.  
ABSTRACT: Lemmings are autonomous tracked underwater vehicles which utilize a swarming 
approach to mine detection and neutralization in the very shallow water, surf and beach zones 
(VSW/SZ/BZ). The Navy and the Marine Corps are in great need of developing an effective 'in 
stride' clearance/breaching method to further enhance the effectiveness and viability of their 
littoral warfare sk ills. The Lemmings system has the potential to fulfill this critical need in a cost 
effective, reliable manner. Utilizing the Janus interactive wargaming simulation, an amphibious 
operation was modeled, with the amphibious landing tak ing place through a minefield in the 
littoral zones. Three scenarios of this model were developed: an amphibious landing through a 
minefield utilizing no clearing/breaching assets; an amphibious landing through a minefield 
utilizing current clearing/breaching assets; and an amphibious landing through a minefield 
utilizing Lemming swarms as the clearing/breaching assets. A comparative analysis of these 
three scenarios will be performed, examining the measures of effectiveness of landing vehicles 
k illed/damaged, combat power ashore at a given time, MCM assets k illed, and percentage of 
mines neutralized. 




Weber, Timothy R., Brad Mansager, and Carlos F. Borges. High Resolution 
Modeling of Naval Mine Countermeasures. Technical report. Monterey, CA: 
Naval Postgraduate School, September 1996. 45p.  
ABSTRACT: This report examines a modeling approach for naval mine countermeasures 
(MCM) in the very shallow water (VSW) surf zone (SZ) and beach zone (BZ). Clearing mines in 
this region of the battlefield poses serious problems to an amphibious landing force. Using an 
accredited U.S. Army model (Janus), modifications were made to the database creating 
amphibious systems and threat minefields. Three scenarios were developed representing an 
amphibious landing of a battalion-sized force using (1) no clearing; (2) traditional (current) MCM; 
and (3) a new technology (Lemmings). Data was collected from each scenario to investigate the 
ability of Janus to represent naval MCM at the battalion landing team level of interest. 
REPORT NUMBER: NPS-MA-96-004 




Wegman, Edward J., Jeffrey L. Solka, and Wendy L. Poston. Immersive 
Methods for Mine Warfare. Fairfax, VA: George Mason University, Center for 
Computational Statistics, April 1996. 28p.  
ABSTRACT: We are developing a synthetic environment to be used in combination with real 
environments for the purpose of mine counter measures. Two examples of our work  involve 
applications to land-based minefields and an application to submarine defense. In the former 
application, imaging is done with six spectral bands. It has been shown empirically that a 
sequence of images taken in six spectral bands when viewed sequentially will allow one to 
distinguish between real mines, partially buried real mines, decoys, other metallic objects, and 
other manner of debris. The image can be viewed as a 2-dimensional image with an 6-
dimensional vector attached to each pixel location. We use the grand-tour technique (Wegman 
and Shen, 1993) to find an optimal discrimant between real mines and other objects. We then use 
a head-mounted display (HMD) which is semitransparent so that the real-world objects can be 
seen through it. After processing the scene, the suspected sites of real mines are superimposed 
on the visual field so that the soldier wearing the HMD is alerted to the presence of mines. The 
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submarine application is similar. We use Crystal Eyes technology and Silicon Graphics Onyx 
systems in our laboratory. 
ACCESSION NUMBER: ADA313514 
http://dtic.mil/docs/citations/ADA313514  
 
Weidemann, A., R. Arnone, R. Parsons, R. Gould, and S. Ladner. Ocean Color 
Satellite Derived Products in Support of Diver and Special Forces 
Operations During OPERATION IRAQI FREEDOM. Stennis Space Center, MS: 
Naval Research Laboratory, 2004. 12p.  
ABSTRACT: As missions for Explosive Ordinance Disposal (EOD) units and Special 
Operations Forces (SOF) move closer into coastal and even "riverine" areas, there is an 
increased requirement for information on water clarity. This water clarity is important from the 
standpoint of detecting mines and minelike objects (MLO) on the bottom, in the water column, or 
attached to the hull of a vessel. It is also important for insersion of an EOD or SOF divers into 
harbors and hostile areas undetected for demining operations. In addition, as missions move at a 
more demanding pace, environmental intelligence is critical in determining when and where 
operations are most likely to be successfull. Environmental information is now demanded on the 
order of minutes to hours and not days to weeks. The reality of dealing with variable 
environmental conditions was no where more apparent than during OPERATION IRAQI 
FREEDOM (OIF). During OIF there were several missions that relied on the timely delivery of 
water clarity information. Here we present how ocean color imagery was utilized to support EOD 
and SOF operations during OIF and how algorithms developed within one week were used for 
active operations. We also show the integration of current data into the products that allowed the 
warfighter to evaluate several key environmental factors. 
ACCESSION NUMBER: ADA430177 
http://dtic.mil/docs/citations/ADA430177 
 
Weidemann, Alan D., G. R. Fournier, J. L. Forand, P. Mathieu, and Scott 
MacLean. Using a Laser Underwater Camera Image Enhancer for Mine 
Warfare Applications: What is Gained? Stennis Space Center, MS: Naval 
Research Laboratory, 2002. 9p.  
ABSTRACT: We present preliminary results from recent test of the LUCIE 2 (Laser Underwater 
Camera Image Enhancer) conducted in Halifax Harbour, Nova Scotia, Canada. LUCIE 2 is a near 
compact laser range gated camera (25 cm in diameter, 70 cm in length, and neutrally buoyant in 
water) originally designed to decrease search and recovery operations under eye sage 
restrictions. The second generation LUCIE makes it a potential tool for MIW operations when 
divers are in the water identifying bottom objects. Coincident in-situ optical properties of 
absorption and scattering were taken to help resolve the environmental information contained in 
the LUCIE image. We present preliminary analysis on the performance of the system and a 
comparison with diver and camera identification. 
ACCESSION NUMBER: ADA417137 
http://dtic.mil/docs/citations/ADA417137  
 
Wheatley, Nicola S. Determining Route Survey Periodicity for Mine Warfare: 
Investigation of Bedforms, Waves, Tides and Currents. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, September 2009. 105p.  
ABSTRACT: To retain maritime security, an up-to-date database of mine countermeasures 
route surveys is essential. In 2005, the United Kingdom Hydrographic Office (UKHO) developed a 
GIS weighted suitability model to determine survey periodicity; allowing optimization of survey 
resources, increasing time and cost efficiency. The U.S. currently has no such model. Bedforms 
are an integral part of the survey periodicity problem. Sediment grain size, tides, currents, and 
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wind-generated waves are influential in bedform formation. In this thesis, San Francisco Bay was 
chosen as a case study. To investigate if sediment properties change over time, localized grab 
samples for a three-year period were analyzed. The analysis showed little variability in sediment 
characteristics at a given location. A weighted suitability model based on the UKHO model was 
constructed. Three layers were developed including sediment grain size, interpolated from 174 
grab samples, tidal and current data from over 50 current stations and ripple height inferred from 
wind generated wave height. A weighting for each layer was determined. Regions indicating the 
presence of bedforms were assigned a low survey periodicity, as bedforms reduced, survey 
periodicity was increased. High-resolution multi-beam survey data was used as a comparison and 
validation, this showed extremely good correlation with the model. 




Wilgenbusch, Craig A. Detection and Feature Extraction of Mine-Like Object 
from Sonar Signals. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, March 2001. 88p. 
ABSTRACT: This thesis investigates detection and classification issues when dealing with 
seismic signals and represents a first step in the direction of automated detection and 
classification of mine-like signals obtained using a seismic approach. A computationally cheap 
detection scheme that utilizes a combination of a simple combination of a short- term energy and 
zero-crossing detector is implemented and tested on five different classes of targets, resulting in 
a 100% detection rate for all non-natural targets and 33% detection rate of mine sized rock  buried 
in sand. Three feature extraction methods are evaluated for their possible use in a Gaussian 
Mixture Model classifier: higher order moments, pole extraction from impulse response modeling 
using the Steiglitz-McBride iteration, and Radial Basis Function Modeling of data. These methods 
demonstrate promising results for use in a classifier. However, only a very limited number of data 
trials per class was available in this work , and the proposed set-up needs to be further validated 
with additional data. 




Williams, Douglas L. Loitering Behaviors of Autonomous Underwater 
Vehicles. Master’s thesis. Monterey, CA: Naval Postgraduate School, June 
2002. 84p.  
ABSTRACT: In multi-vehicle mine hunting operations, it will be necessary at times for one 
vehicle to loiter at some point while gathering communications of data from other vehicles. The 
loitering behaviors of the ARIES Autonomous Underwater Vehicle have never been completely 
defined. The track  that the vehicle chooses to maintain station while circling around one specific 
point for an extended period of time may be sometimes random and unpredictable, unless 
defined in terms of specific tracks. Simulations were run and analyzed for various conditions to 
record the tendencies of the vehicle during different current conditions and approach situations. 
The stability of the Heading Controller was then analyzed in order to predict the position where 
the Line of Sight Guidance algorithm becomes unstable. The data obtained through the 
simulations supports and explains the tendencies ARIES exhibits while circling around a loiter 
point. 






Williams, K. E., E. Schubert, P. Shipley, E.M. Connelly and B.M. Olson. 
Proceedings of the Ship Control Systems Symposium (5th), Held at U. S. 
Naval Academy, Annapolis, Maryland on October 30 - November 3, 1978. 
Volume 5. Annapolis, MD: David W. Taylor Naval Ship Research and 
Development Center, 3 November 1978. 241p. [See also Volume 6, 
ADA159086.]  
ABSTRACT: Partial contents: A New Look at Some Old Ship Handling Problems Employing 
CAORF's Man-in-the-Loop Ship Simulator; Red or White Light on Ship Bridges; Ships Pilotage in 
Britain - Past, present, and future; Criteria Optimized by Collision Avoidance Strategies; FFG-7 
Class Propulsion Controls - Design and dynamic performance; Simulation and Performance 
Evaluation of a Mine Countermeasures Vessel Concept; Propulsion Control Optimization of 
Controllable Reversible Pitch Propeller Driven Ships; A Microprocessor-Based Stabilizer Fin 
Control System; Use of Micro Processors in Surface Ships Bridge Control Systems; 
Microprocessor Software - A structured approach to control & surveillance software for marine 
applications; and Propulsion Control System for the 1980's.  
ACCESSION NUMBER: ADA159085 
http://www.dtic.mil/docs/citations/ADA159085 
 
Williams, Kevin L. The Acoustic Signatures of Proud and Buried Mine-like 
Objects and Their Temporal Variation. Seattle, WA: Washington University, 
Applied Physics Laboratory, 1998. 5p.  
ABSTRACT: My long term goal is to understand, for different environments, the biological and 
hydrodynamic processes important to the changes seen in the acoustic scattering from proud and 
buried mines as a function of time after deployment. My objective in this effort is to process and 
interpret acoustic monitoring data taken on both mine shapes and localized biological treatments 
during the 1995 ORCAS experiment. The ORCAS data allows examination of the acoustic 
scattering from mines and biological treatments for up to two months. Four types of results can be 
produced using the data: backscattering, scan-to-scan decorrelation, cumulative decorrelation 
relative to a reference scan, and bathymetry. The goal is to examine the results in combination to 
quantify, interpret, and guide future research on the temporal variations of scattering from bottom 
deployed mines. Of particular interest to me are the temporal variations of scattering from buried 
objects. 
ACCESSION NUMBER: ADA535484 
http://www.dtic.mil/dtic/tr/fulltext/u2/a535484.pdf  
 
Wilson, Jeffrey V., Alexandra DeVisser, and Barbara Sugiyama. Predicting the 
Mobility and Burial of Underwater Unexploded Ordnance (UXO) Using the 
UXO Mobility Model (ESTCP) 200417. Lynnwood, WA: Sound and Sea 
Technology Inc., 2009. 165p.  
ABSTRACT: One of the Navy's most long standing challenges has been conquering the mine 
warfare threat. As mines and mine warfare techniques evolve and become more sophisticated, so 
does the United States' ability to counter the threat. The United States newest technique for 
countering a potential mined harbor, or route, is a process known as change detection. This 
concept uses previous side scan sonar images of the area prior to a mining event and compares 
those images to a recent scan post the mining event. This allows trained technicians to identify 
and classify previously recognized Non-Mine, Mine-Like Bottom Objects (NOMBOs) from new 
shapes present on the seafloor. The object of this classification is to reduce the number of hours 
searching and clearing previously existing objects that are thought to be mines. If the object or 
shape was present before the mining event, then it can be neglected from further inspection. The 
challenge is having a sufficiently current scan of the area on the shelf. The environmental bottom 
conditions of certain locations change dramatically more often than others. It is necessary to 
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update more frequently scans of bottom regions that present large change rates than of areas 
that have smaller change rates. This thesis will present a logical effort, based on known bottom 
conditions, to aid in determining the rate, or periodicity, at which certain regions should be 
surveyed in order to have a quality scan standing by. The Resurvey Integration Model (RIM) will 
provide a user friendly method to efficiently and effectively predict a reasonable periodicity 
interval of an area to support the Navy's Mine Warfare and Meteorology and Oceanography 
communities. Use of this model will stand to reduce unnecessary expenditure of assets, 
resources and time on areas that do not require as frequent of surveys. These up to date scans 
will in turn aid in expediting the clearing of routes, ports and harbors after a mining event. 
ACCESSION NUMBER: ADA532814 
http://dtic.mil/docs/citations/ADA532814  
 
Withington, V. Location and Navigation in Mine Counter-Measures 
Operations. New Haven, CT: Yale University, Laboratory of Marine Physics, 
November 1954. 44p.   
ABSTRACT: None available.  
ACCESSION NUMBER: AD0051756 
Woodside, E. L.  Navigation in Mine Hunting. New Haven, CT: Yale University, 
Laboratory of Marine Physics, 1958. 28p.  
ABSTRACT: This memorandum describes briefly the problems of navigation involved in 
general mine hunting operations. It is assumed that very few, if any, vessels engaged in mine 
hunting (as distinguished from mine-sweeping) will be equipped with sophisticated navigational 
equipment, including plotting facilities. A “Position Plotter” is described which is designed to 
simplify and expedite the plotting of observed navigational bearings. This enables a vessel to 
determine its own progress, and the direction and distance to a plotted “destination,” even though 
it is equipped with minimum navigational facilities.  The memorandum then discuses and 
recommends a system of cooperative effort on the part of the mine-hunting boat and shore 
observation stations, whereby maximum attainable accuracy may be achieved with a minimum of 
overlapping of activities between boat and shore stations. The boat would be self reliant and able 
to approach its destination with a fair degree of accuracy, and could call upon the shore station 
only for final refinements of attainable accuracy. 
REPORT NUMBER: Technical Memorandum no. 37 
ACCESSION NUMBER: AD0305184  
http://dtic.mil/docs/citations/AD305184 
Won, I. J. and K. Smits. Airborne Electromagnetic Bathymetry. Final report. 
NSTL Station, MS: Naval Ocean Research and Development Activity, April 1985. 
23p.  
ABSTRACT: An experimental airborne electromagnetic (AEM) survey was carried out in the 
Cape Cod Bay area to investigate the potential of extracting bathymetric information for a shallow 
ocean. A commercially available Dighem III AEM system was used for the survey without any 
significant modification. The helicopter-borne system operated at 385 Hz and 7200 Hz, both in a 
horizontal coplanar configuration. A concurrent ground truth survey included extensive acoustic 
soundings, as well as spot water conductivity measurements. Because of a lack  of knowledge 
about the absolute system calibration figures, an acoustic-sounding calibration was made for 
each flight line using a small portion of AEM data to derive the zero-level signal, amplitude, and 
phase calibration factors for each coil pair. The interpreted bathymetric profiles show excellent 
agreement with corresponding acoustic depth profiles up to one (possibly more) sk in depth of the 
source frequency. It is envisioned that with further improvements in hardware and software, the 
bathymetric resolution may extend beyond the sk in depth. AEM data can also produce (as 
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by-products) conductivity profiles of both seawater and bottom sediments that may find potential 
applications in mine warfare and offshore geotechnical engineering works.  
ACCESSION NUMBER: ADA158640 
http://dtic.mil/docs/citations/ADA158640 
 
Yau, Meng Wee Joses. Localization of Surface or Near-Surface Drifting 
Mines for Unmanned Systems in the Persian Gulf. Master’s thesis. Monterey, 
CA: Naval Postgraduate School, 2012. 63p. 
ABSTRACT: This thesis investigates the combined use of ocean models, such as idealized 
surface current flows, and search models, including expanding area and discrete myopic search 
methods, to improve the probability of detecting a near-surface, drifting object over time. 
Enhanced search effectiveness is facilitated by the use of robotic search agents, such as a 
tactical unmanned underwater vehicle (UUV) or unmanned aerial vehicle (UAV), leveraging 
simulation methods to inform the search process. The presented work  investigates the impact of 
using nave versus optimized search patterns on localizing a drifting object, including a surrogate 
ocean model using idealized flow as well as historical data sets with Weibull-distributed 
perturbations. Numerical studies and extensive analysis using different permutations of model 
parameters (including the relative speed of the drifting object, time late in the searcher’s arrival to 
the search area, sensor sweep width, and duration of the search mission) identify the significant 
factors affecting the overall probability of detection. Such insights enable further explorations 
using empirical datasets for specific oceanographic regions of interest. 
ACCESSION NUMBER: ADA563789 
http://www.dtic.mil/docs/citations/ADA563789  
http://hdl.handle.net/10945/7436  
Yoerger, E. J., M. Wilson, and S.T. McDaniel. Surface Forward-Scattered 
Acoustic Measurements and Analysis. Final report. Stennis Space Center, 
MS: Naval Research Laboratory Detachment, June 1993. 5p.  
ABSTRACT: A shallow water, high-frequency acoustic experiment was conducted off the coast 
of Panama City Florida during August 1991. Acoustic measurements of surface forward 
scattering, surface reverberation, and direct path intensities were made utilizing two (2) large 
stationary towers resting on the seafloor. Each tower was equipped with horizontal and vertical 
receiving arrays, while the two (2) sources were located on only one of the towers. The water 
bottom was 30 m deep and covered with a fine, rippled sand. The range of acoustic frequencies 
varied from 20 kHz to l8O kHz. Concurrent environmental measurements including wave heights, 
sound velocity profiles, and sample cores were made. This paper reports on the surface 
forward-scattered measurements made at 24 kHz.  
ACCESSION NUMBER: ADA276998 
http://dtic.mil/docs/citations/ADA276998  
Young, Jeffrey L., Dennis M. Sullivan, Robert G. Olsen, Christopher L. Wagner. 
Investigation of ELF Signals Associated with Mine Warfare: A University of 
Idaho and Acoustic Research Detachment Collaboration, Phase 2. Idaho 
Falls, ID: Aerojet Nuclear Co., 2010. 148p.  
Abstract: Extremely low frequency (ELF) electromagnetic signals are used by enemy 
combatants to detect and, subsequently, to incapacitate, by means of surface and subsurface 
mines, naval vessels. The questions that are being asked in this investigation are: 1) once an 
ELF signal is generated, how far will it propagate and still be detectable and 2) how can such 
signals be modeled, excited and measured? To this end, the scenario considered is one in which 
an ELF source of the electric or magnetic k ind is located in or above water, such as a lake or 
ocean. This source stimulates an ELF signal that is free to propagate in the water and air, and is 
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reflected by various material interfaces. For purposes of experimental demonstration, the 
investigation focuses on the scenario of ELF sources and signals in the context of Lake Pend 
Oreille, where the Acoustic Research Detachment (ARD, Bayview, Idaho) is located. The 
research program was designed with two major thrusts: Modeling and experimentation. The 
modeling thrust was coordinated and executed by the University of Idaho (UI), Moscow, Idaho; 
the experimentation thrust was coordinated and executed by ARD. 
ACCESSION NUMBER: ADA529570 
http://dtic.mil/docs/citations/ADA529570  
 
Zerr, Benoit., A. Tesei, A. Maguer, B. Houston, P.A. Sletner. Proud Target 
Classification Based on Multiple Aspect Low Frequency Response. 
SACLANTCEN Report, SR-324. [La Spezia], Italy: SACLANT Undersea 
Research Centre, 2001. 29p. 
Abstract: The aspect dependence of the acoustic signature has been demonstrated to be an 
essential indicator to discriminate between man-made and natural underwater objects. A 
classification method has been defined using the variation with incidence angle of the acoustic 
waves scattered by an elastic object. As the experiment conducted in a basin on free-field 
cylinders produced encouraging results, more realistic acoustic measurements were conducted 
on natural and manufactured objects positioned on the seabed. The external shape, extracted 
from a reflection map reconstructed by tomography, allows selection of candidate objects for 
detailed analysis of their scattering properties. The resonance scattering analysis, limited to 
selected aspects in its original version (e.g., broadside for a cylindrical shape), has been 
extended to incorporate aspect-varying features. The variation with incidence of the acoustic 
wave diffracted by object discontinuities also has been introduced. This report discusses the 
results from the SACLANTCEN-NRL TASCOE (TArget Scattering in COntrolled Environment) 
experiment conducted in water depth of 15 meters at Marciana Marina (Elba, Italy) in October 
1998. The scope of the TASCOE experiment was to acquire the acoustic response of proud 
objects over a broad range of azimuth angles. Data analysis shows that the aspect dependence 
of the acoustic waves scattered by elastic objects (ka = 2-20) allows clear discrimination between 
manufactured and natural objects. To provide elements of comparison with more conventional 
techniques, a multiple aspect automatic classification algorithm was applied to the high frequency 
(325 kHz) images of the same objects. The low (8kHz ricker pulse) and high frequency target 
responses complement each other to provide better characterization of mine-like objects. 
ACCESSION NUMBER: ADA416954 
http://dtic.mil/docs/citations/ADA416954 
 
Zinni, Jerome. Analysis of the Divetracker Acoustical Navigation System for 
the NPS AUV. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
March 1996. 177p.  
ABSTRACT: Autonomous Underwater Vehicles (AUVs) require an accurate navigation system 
for operating in mine fields located in the near surf zone in very shallow water. This research 
project examined the precision, performance characteristics, and reliability of a low cost, 
commercially produced, acoustical navigation system called 'DiveTracker'. The DiveTracker 
acoustical navigation system provides both an acoustical short baseline operator and the AUV 
with position data on a 1 hertz update rate. Experiments conducted on the DiveTracker system 
included static and dynamic tests which examined the system's ability to accurately measure 
distances and track  a moving AUV under water. 
ACCESSION NUMBER: ADA308222 







Anderson, Lloyd D. Vector Acoustic Mine Mechanism. Patent. US Department 
of the Navy, February 26, 1980. 11p.  
ABSTRACT: This patent discloses a submarine mine actuating system responsive to the 
acoustic pressure signature of a target vessel moving through the water in the vicinity of the 
system comprising; an array of hydrophones including a first velocity hydrophone having a cosine 
response pattern and generating an electric signal in response to received underwater acoustic 
signals originating from said target vessel, and second velocity hydrophone having a response 
pattern similar to that of said first hydrophone and disposed in orthogonal relation therewith 
whereby the axes of maximum sensitivity of said hydrophones are mutually perpendicular so that 
the signals produced by said hydrophones undergo a phase reversal as the target vessel crosses 
an axis of maximum sensitivity of one of said hydrophones; a pair of transformers each having a 
primary coil coupled to the output of a respective one of said hydrophones to receive an output 
signal therefrom, a ring demodulator circuit having a first and a second pair of input terminals 
each connected across the respective secondaries of said transformers, a center-tap at each 
secondary winding of said demodulator circuit correlative to the phase relationship of the signals 
applied across the input terminals of said circuit to thereby indicate a phase reversal of the 
received acoustic signal as the target vessel crosses the axis of one of said hydrophones of said 
array.  
U.S. PATENT: 4,189,999 
http://patft.uspto.gov/ 
 
Bernstein, Charles, John Dudinsky, Paul Moser, Daniel Kucik, Doug Freeman, 
and David Jennings. Unmanned System for Underwater Object Inspection, 
Identification and/or Neutralization. Patent. US Department of the Navy, 
November 20, 2007. 8p.  
ABSTRACT: An unmanned system performs inspection, identification and/or neutralization of 
underwater objects. An unmanned vehicle that operates at a water's surface stows underwater 
crawling and/or swimming vehicles that can operate underneath a water's surface. A winch 
associated with each robotic vehicle is mounted on the unmanned vehicle. An electro-mechanical 
tether electrically and mechanically couples a corresponding robotic vehicle to the unmanned 
vehicle, and is mechanically coupled to a corresponding winch for control of the paying out and 
reeling in thereof. 
U.S. PATENT: 7,296,530  
http://patft.uspto.gov/   
 
Cooper, Guy Frank. Amphibious Robot Mine Locator. Patent. US Department 
of the Navy, January 16, 2001.  12p.  
ABSTRACT: The amphibious robot mine locator may be used in water-based and land-based 
environments to locate mines and other hazards. In a water-based environment a diver controls 
movement of the amphibious robot mine locator. In a land-based environment movement of the 
mine locator is via remote control. Mine locator includes a pair of oppositely rotating propellers 
which propel the mine locator through the water with a ruder being provided to control the 
direction of movement of amphibious robot mine locator as it travels through the water. There is 
also a control panel which includes the controls for allowing the diver to steer amphibious robot 
mine locator and control the depth of mine locator. When amphibious robot mine locator switches 
to a land-based mode of operation, the propellers function as wheels rotating in the same 
direction to move amphibious robot mine locator along a programmed path to continue its search 
for mines and other obstacles and hazards. The amphibious robot mine locator also has a pair of 
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air operated pulsating blisters which allow for essentially frictionless movement across the 
grounds surface irregardless of the shape of the surface. Each blister has a contact surface 
located on its underside which is fabricated from a material which is flexible and has a hard 
surface that will not scratch, such as Teflon. The flexibility of the contact surface of each blister 
allows the blister to travel over irregular shaped objects such as rocks since the contact surface 
conforms to the shape of the irregular shaped object.  
U.S. PATENT: 6,174,209  
http://patft.uspto.gov/   
Cooper. Guy Frank. Amphibious Robot Mine Locator. Patent. US Department 
of the Navy, November 20, 2001. 17p.  
ABSTRACT: The amphibious robot mine locator may be used in water-based and land-based 
environments to locate mines and other hazards. In a water-based environment a diver controls 
movement of the amphibious robot mine locator. In a land-based environment movement of the 
mine locator is via remote control. Mine locator includes a pair of oppositely rotating propellers 
which propel the mine locator through the water with a ruder being provided to control the 
direction of movement of amphibious robot mine locator as it travels through the water. There is 
also a control panel which includes the controls for allowing the diver to steer amphibious robot 
mine locator and control the depth of mine locator. When amphibious robot mine locator switches 
to a land-based mode of operation, the propellers function as wheels rotating in the same 
direction to move amphibious robot mine locator along a programmed path to continue its search 
for mines and other obstacles and hazards. The amphibious robot mine locator also has a pair of 
air operated pulsating blisters which allow for essentially frictionless movement across the 
grounds surface irregardless of the shape of the surface. Each blister has a contact surface 
located on its underside which is fabricated from a material which is flexible and has a hard 
surface that will not scratch, such as TEFLON. The flexibility of the contact surface of each blister 
allows the blister to travel over irregular shaped objects such as rocks since the contact surface 
conforms to the shape of the irregular shaped object. 
U.S. PATENT: 6,319,079  
http://patft.uspto.gov/   
Elliott, Myron A. Acoustic Transient Generator. Patent. US Department of the 
Navy, October 2,1990. 9p.  
ABSTRACT: This patent pertains to an underwater transient sound generator for broadcasting 
optimum acoustical sonic energy in sea water with an appropriate intensity and frequency 
spectrum to achieve passivation of acoustical mines. A high  pressure bubble is released from a 
chamber while a resilient diaphragm is simultaneously vibrated, the diaphragm having at least 
one of its surfaces in contact with the sea water. The system provides an improved 
pneumatic-mechanical impact sound source that produces a controllable distribution of high 
power, broad band spectrum acoustical energy, to temporarily inactivate acoustical mines, while 
mask ing the noise of the ship as it passes the mine.  
U.S. PATENT: 4,961,181 
http://patft.uspto.gov/ 
 
Grall, Georges. Method for the Sonar Classification of Underwater Objects, 
Notably Moored Mines. Patent. Thomason-CSF, August 21, 1990. 8p.  
ABSTRACT: In a sonar used to determine the characteristics of the underwater mines, the 
emission diagram in the vertical plane is modified to obtain two main lobes separated by a central 
zero value. At reception, the bearing/frequency display system shows a dark  strip separated by 
two luminous strips. When the echo from a mine persists, in going through the dark  zone, it is 
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recognized that it pertains to a moored mine floating in the water, thus enabling moored mines to 
be identified and their submersion depth measured. 
U.S. PATENT: 4,951,268 
http://patft.uspto.gov/ 
 
Hightower, Ralph E. Flexible Mine Case. Patent. US Department of the Navy, 
September 4, 1990. 6p. 
ABSTRACT: A mine has a flexible casing which can be fabricated in much the same way at a 
tubeless tire of modern construction is made. The mine case when uninflated is flexible and 
capable of being folded into a considerably smaller space than that occupied by a rigid case thus 
facilitating ease of shipment, but when loaded and inflated it is rigid. Being a collapsible vessel, 
however, the flexible mine case loses its identity as a straight cylindrical form when planted 
underwater, and becomes hard to distinguish from rocks, sponge, coral, or other bottom or sea 
growths.  
REPORT NUMBER: U.S. PATENT: 4,953,465  
http://patft.uspto.gov/ 
 
Jones, Harry S., David B. Kirkpatrick and Robert G. Wilson. Marine Mine. 
Patent. US Department of the Navy, February 12, 1980. 22p.  
ABSTRACT: In a pressure responsive mine having a casing and an arming and firing circuit 
therein, a pressure responsive device is mounted in the casing and exposed to the pressure of 
the sea water, a second pressure responsive device mounted in the casing, a fluid connection 
between the first and second pressure responsive devices, a third pressure responsive device 
mounted in the casing, a restricted fluid pressure responsive connection between the second and 
third pressure responsive devices, and a circuit mak ing and break ing device positioned in the 
restricted connection between the second and third pressure responsive  devices and connected 
in the arming and firing circuit.  
U.S. PATENT: 4,187,779  
http://patft.uspto.gov/  
 
Jones, Theodore G., Tsih C. Tang, Steven L. Means, Edward R. Franchi, and 
Kwang B. Yoo. Airborne Laser-Acoustic Mine Detection System. Patent. US 
Department of the Navy, July 24, 2012. 12p. 
ABSTRACT: A system and method is provided for using acoustical pulses generated from an 
airborne laser source to locate objects under water. An array of acoustic sensors, such as 
passive sonobuoys at the ocean surface, is deployed in known or determinable locations by 
aircraft. Each area surrounded by acoustic sensors comprises a search cell, within which sonar 
scattering data can be used to locate objects. Following sonobuoy deployment, the aircraft uses 
the laser to rapidly generate many laser-acoustic pulse sources within each search cell, which in 
turn generate spherical acoustic pulses traveling through the water. The acoustic sensors receive 
the acoustic pulses, either on a direct path or on a scattered path after the pulse strikes an 
underwater object. The sensors record the acoustic signatures of the received pulses and 
transmit data of the recorded acoustic pulses to a processor such as processor on a nearby ship. 
The processor transforms the data of the acoustic signatures, together with data of the known 
locations of the acoustic sensors and the locations of the laser-acoustic pulse sources, into data 
of a location of the underwater objects. 




Jung, Hyun-Key, Sung-Ho Cho, Hyo Sun Lee, and Hyoung Rae RIM. 
Underwater Detector and Method for Underwater Detection. Patent. Korea 
Institute Of Geoscience And Mineral Resources, May 3, 2016. 14p.  
ABSTRACT: Provided are an underwater detector and a method for an underwater detection, 
and more particularly, an underwater detector including two direct current electrodes and a 
plurality of measurement electrodes in order to sense a movement of an object having 
conductivity different from that of water underwater. Since the underwater detector according to 
the present invention includes two direct current electrodes, a plurality of measurement 
electrodes, and a control and measurement module for measuring voltages of the plurality of 
measurement electrodes, the plurality of measurement electrodes each include an electrode 
control module and the electrode control module includes a first switch, a second switch, a 
controlling unit, and the like, the number of voltage measurement lines may be small and a 
voltage between two selected electrodes may be easily calculated. 
U.S. PATENT: 9,329,296 
http://patft.uspto.gov/   
 
Kern, George E. Mine Neutralization System. Patent. US Department of the 
Navy, December 4, 1990. 7p.  
ABSTRACT: This patent discloses a mine neutralization system having self-propelled 
explosive charges fired at submarine mines by a mine detection and fire control system. 
U.S. PATENT: 4,975,888 
http://patft.uspto.gov/  
 
King, Russell, Brian Coppola, Don Tibbetts, Chris Richburg, Chris Cook, Don 
Hobden, Mike Conn, Spencer Harris, Wells Parker, Brooke Parker, David Emery, 
and Sally Lankamer. Underwater Investigation System Using Multiple 
Unmanned Vehicles. Patent. US Department of the Navy, February 15, 2005. 
14p.  
ABSTRACT: An unmanned system for investigating underwater regions utilizes an unmanned 
mothership and a plurality of unmanned underwater vehicles (UUVs). The mothership transports 
the UUVs to and from the vicinity of an underwater region, releases the UUVs into the water, and 
facilitates recovery of the UUVs from the water. Each UUV can traverse an underwater region, 
generate sonar and image data associated with the underwater region, and transmit the sonar 
and image data through the water for receipt and re-transmission by the mothership. A dock ing 
system mounted partially onboard the mothership and partially onboard each UUV couples each 
UUV to the mothership and selectively releases each UUV into the underwater region. A 
guidance system mounted partially onboard the mothership and partially onboard each UUV 
guides each UUV back to the dock ing system from positions in the water. The mothership and 
UUVs can also be equipped with a non-contact electrical energy transfer system so that each 
UUV can return to the mothership and re-charge onboard batteries while underwater. 
U.S. PATENT: 6,854,410 
http://patft.uspto.gov/  
 
Kirkland, James L. Electrical Cable Marker. Patent. US Department of the 
Navy, November 20, 1990. 7p.   
ABSTRACT: A marine mine control wire tagging system is disclosed as including a transmitter 
and a receiver, a mobile underwater vehicle having a launcher mounted thereon, a radio 
frequency signal tag loaded in said launcher, a sensor and a fire control system for launching said 
tag upon the detection of said marine mine control wire by the aforesaid sensor. If so desired, 
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said transmitter and receiver may be mounted on a boat which also tows said underwater vehicle 
to a position in proximity with said control wire.  
U.S. PATENT: 4,972,388  
http://patft.uspto.gov/  
 
_______. Explosively Actuated Mine Cable Marker Device. Patent. US 
Department of the Navy, August 19, 1986. 5p.  
ABSTRACT: A device for clamping a marker to a mine mooring cable upon severing by a 
cutter utilizes a V-shaped body having a liner that is explosively deformed into clamping 
engagement with the cable in response to cutter actuation. A smoke flare is included and ignited 
to provide a prolonged locating signal.  
U.S. PATENT: 4,606,293 
http://patft.uspto.gov/ 
 
_______. Mobile Mine Detection System having Plural Color Display. Patent. 
US Department of the Navy, May 3, 1977. 7p.  
ABSTRACT: A vehicle carried metal object sensing system wherein sensing of magnetic elds 
of different polarity or of ferrous and non-ferrous objects results in distinctive colors on a cathode 
ray tube display. Deflection signals are generated in accordance with vehicle travel and field scan 
to provide successive frames of a map-like display.  
U.S. PATENT: 4,021,725  
http://patft.uspto.gov/  
_______. Radio Frequency Phase Sensitive Wire Detector. Patent. US 
Department of the Navy, September 28, 1993. 7p.  
ABSTRACT: An underwater object detection system and method are described which utilize 
changing phase relationships between radio waves received by a moving underwater receiver, 
via a retransmitting underwater object, and radio waves received through air directly from a 
transmitter. The moving underwater receiver is characterized by an envelope or encapsulation of 
material of different radio wave propagation rate than that of the water medium, so that a 
markedly different phase change relation exists when the underwater receiver is in contact with 
the object. 
U.S. PATENT: 5,249,162 
http://patft.uspto.gov/ 
 
_______. Regenerative Radio-Frequency Wire Detector. Patent. US 
Department of the Navy, September 14, 1993. 8p.  
ABSTRACT: A regenerative radio-frequency wire detector is disclosed which incorporates a 
radio antenna and a radio receiver connected thereto. A radio transmitter is timely energized by 
an output signal from the aforesaid radio receiver which, in turn, causes the transmitting of 
electromagnetic energy within the environment ambient to the wire to be detected. A commercial 
radio station or other source is employed as a covert initial energizer of the wire to be detected. 
When so energized, said wire re-radiates electromagnetic energy to the receiving antenna which 
starts the regenerative processing within the system loop constituting the radio receiving antenna, 
the radio receiver, the radio transmitter, the transmitting radio antenna, the wire, and the 
environmental medium or mediums within which it is disposed. Due to the amplification effected 
by the aforesaid regeneration process, the detection of marine mine command wires, for 
example, is facilitated. 




Kish, Louis A. Acoustic Mine Countermeasures. Patent. US Department of the 
Navy, November 13, 1990. 7p.  
ABSTRACT: This patent discloses a mine sweeping method and related apparatus for 
achieving at least temporary passivation of underwater acoustic influence mines by the 
generation of particular underwater sounds of progressively increasing intensity. The water is 
acoustically pulsed by repetitively injecting into the water individual metered slugs of heated 
water, which water is heated to its saturation pressure but below the critical point. The metered 
slugs of heated water may be of the same or of progressively increasing size, i.e. weight, and can 
be released from a heated pressure chamber into the water from either a stationary array or from 
an array towed from a moving ship, and at a depth such that the expanding bubbles, produced by 
the change of state of the heated water, do not break the water surface. The rapid expansion of 
the metered slugs produce the desired sound output for temporarily rendering the acoustic 
influence mines passive actuating their anti-countermine circuits. 
U.S. PATENT: 4,969,399 
http://patft.uspto.gov/ 
 
Lambertus, Detlef, and Ralf Richter. Method for Detecting Naval Mines and 
Naval Mine Detection System. Patent. Atlas Elektronik Gmbh, May 17, 2016. 
11p. ABSTRACT: The invention concerns a group of vessels (24), having an unmanned 
surface vessel (3) and an unmanned underwater vessel (1, 1 a), wherein the underwater vessel 
comprises a location device, in particular a sonar device, for sensing location data (12) in the 
underwater area and one evaluation unit or more evaluation units, and the evaluation unit or the 
evaluation units are arranged in such a manner that these comprise detection means (20) for 
detecting (14) a contact (MILEC) with the aid of the sensed location data (12) and with 
classification means (21) for classifying (15) the detected contact (MILEC) as a mine-like contact 
(MILCO) or non mine-like contact (NONMILCO), whereby classification is accomplished by 
comparing the contact (MILEC) with known mine information so that a mine-like contact (MILCO) 
can be identified as a mine contact (MINE) or as another object (NOMBO). 
U.S. PATENT: 9,340,267 
http://patft.uspto.gov/ 
 
Lane, Richard N. and Claude W. Horton. A Hydro-Acoustic Filter. Patent. US 
Department of the Navy, May 21, 1974. 6p.  
ABSTRACT: The patent relates to a hydroacoustic filter of a character adapted to be used as a 
passive frequency selective network  for feeding an acoustic pressure sensitive detector or the 
like. The filter along with the accompanying detector are each well adapted for use in 
combination, as a part of an acoustic wave detecting mechanism for naval mines.  
U.S. PATENT: 3,812,456   
http://patft.uspto.gov/ 
 
Mason, Russell I. Harbor Approach-Defense Embedded System. Patent. US 
Department of the Navy, August 11, 1992. 10p.  
ABSTRACT: Acoustically mapping (fingerprinting) the main channel, or 'Q' routes, of a harbor, 
over relatively long time periods by using transducers anchored near the harbor or Q route floor. 
Sonar pulse returns are processed so that echoes from acoustic targets are constantly monitored 
and integrated over long periods of time. The integrated sonar data are used to establish a 
characteristic bottom-image map for the presence and location of permanent objects such as 
debris, underwater formations and the like. The long term, integrated record is obtained to 
establish a reliable acoustic fingerprint or reference mapping of the bottom. This acoustical record 
or map, which is quite stable over long periods of time, is used to compare newly detected 
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acoustic variances from the established map. A combination of active and passive acoustic 
sensors that are installed at fixed positions submerged in the channel permit the determination of 
both range and bearing when an intruding object has been detected. 
U.S. PATENT: 5,138,587 
http://patft.uspto.gov/ 
 
Murphree, Francis J., Henry L. Warner and Edward G. McLeroy, Jr. Marine Mine 
Detector. Patent. US Department of the Navy, March 9, 1976. 10p. 
ABSTRACT: The patent relates to a sonar system for detecting and identifying objects lying on 
or submerged in a sea floor. The system has a dual frequency transmitter and a dual frequency 
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1998 NDIA - 3rd Annual Expeditionary Warfare Conference. Arlington, VA: 
National Defense Industrial Association, Combat Survivability Division, 
November 1998. 460p.   
ABSTRACT: This document contains the proceedings of the National Defense Industrial 
Association held on 2-5 Nov 98 in Panama City, Florida. Some topics discussed are mine 
warfare, amphibious warfare, surface warfare, naval warfare, and amphibious ships. 
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Anderson, Lowell Bruce and Eleanor L. Schwartz. Net Assessment 
Methodologies and Critical Data Elements for Strategic and Theater Force 
Comparisons for Total Force Capability Assessment (TFCA). Volume III. A 
Preliminary Documentation of a Naval Model. Interim report no. 2. Alexandria, 
VA: Institute for Defense Analyses, International Security Assessment Division, 
January 1982. 340p.  
ABSTRACT: The model described in this paper is an aggregated, fully automated, 
deterministic model of combat between two opposing forces. The Blue forces in this model can 
consist of aircraft carriers, escort ships, submarines, sea-based attack  and defensive aircraft, and 
land-based defensive aircraft. The Red forces in the model can consist of surface ships, 
submarines, land-based attack  and defensive aircraft, and ground defenses. The model is 
designed to simulate combat between these forces in areas in which geography can play a 
significant role, such as in the Mediterranean area. In particular, a goal in the design of this model 
was to include geographical considerations in an aggregated model--not to build a model that 
simulates either combat or geography (or both) in great detail. The description of the model in this 
paper is preliminary only in that portions of this description will be expanded in the near future in 
order to more thoroughly document in the model. The current status of the model is as follows: Its 
programming is complete. That is, an input routine, the combat interaction routines, the output 
routines, and the code to hold these routines together have been programmed. An unclassified 
and entirely hypothetical data base has been prepared, the model has been successfully run with 
this data base, and brief initial tests of the model have been completed. 
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ABSTRACT: None Available. 










Autry, Dale and Donald G. Norton. Increasing Maritime Role of the U.S. Air 
Force. Research report. Maxwell AFB, AL: Air War College, May 1989. 67p.  
ABSTRACT: This paper briefly reviews the history of recent Air Force participation in maritime 
operations and support of the U.S. maritime strategy. It analyses Air Force capabilities in 
antisurface warfare, mine warfare, antiair warfare, and maritime aerial refueling. Improvements in 
these capabilities are suggested. The paper concludes that Air Force aircraft have a significant 
role in U.S. maritime operations. However, JCS force planner and theater commanders must 
carefully plan how to use these scarce resources to best advantage.  
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Bahr, James D. Damn! The Torpedoes: Coping with Mine Warfare in the 
Joint Maritime Environment. Newport, RI: Naval War College, Joint Military 
Operations Department, 2007. 24p. 
ABSTRACT: Technological advances and the proliferation of sea mines have increased the 
asymmetric threat to expeditionary forces in the littorals as well as to naval forces in general. 
Mine countermeasures is a complex area of naval warfare and the existence of a robust 
capability in this area is critical to the successful execution of naval and expeditionary operations 
and the attainment of joint operational maneuver. The potential exists for non-state actors to 
acquire sea mines and subsequently employ mine warfare as a means of crippling the Navy 
throughout its range of military operations. The Navy has an obligation to develop and effectively 
employ critical operational capabilities to counter that threat. Operational commanders must 
recognize the capabilities at their disposal as well as their limitations to plan and make 
appropriate risk  decisions. 
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Ball, James F. Effects of Sea Mining Upon Amphibious Warfare. Master’s 
thesis. Fort Leavenworth, KS: Army Command and General Staff College, 5 June 
1992. 148p.  
ABSTRACT: This study investigates the effects of sea mining upon amphibious warfare. The 
methodology involves case studies of amphibious assaults conducted at Gallipoli Normandy, 
Wonson, and the Persian Gulf during Operation Desert Storm. The cases are examined in terms 
of forces involved, mining conducted, and the effect the mining and mine countermeasures had 
upon the achievement of surprise in the assault. The study attempts to determine if the 
determining factor is the level of mine technology, or the size of the forces involved. It 
emphasizes the importance of rapid and complete mine countermeasures to the achievement of 
surprise in the amphibious assault. Based upon the four cases studied, the determinant appears 
to be force levels. At Normandy where levels were adequate, the operation was successful. At 
Gallipoli and Wonsan the results were either failure or inconclusive. The Persian Gulf study points 
out that failure would have been the likely result. A recommendation to prevent further 
deterioration of the mine countermeasures force is presented. 
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Bennett, Richard H. Seabed-Structure Interaction: Workshop Report and 
Recommendations for Future Research Held in Metairie, Louisiana on 5-6 
November 1991. Final report. Stennis Space Center, MS: Naval Oceanographic 
and Atmospheric Research Laboratory, February 1992. 28p.  
ABSTRACT: Intrinsic to the topic of Seabed-Structure Interaction (S-SI) of objects coupled with 
the seafloor is the dynamics of the 'system.' The dynamics involve environmental forcing of the 
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object and the seabed, the fundamental properties of the geological material, the size and shape 
of the object, and the time-dependent processes associated with the coupling of the water 
column, seabed, and the object. Thus, the most crucial S-Sl research problems to address in the 
Coastal Benthic Boundary Layer Special Research Project (SRP) should focus on the dynamics 
and time-dependent processes affecting objects coupled to the sea floor. The research efforts 
should include a range of scales from micro to macro but largely focused on the dynamics and 
processes in proximity to the object rather than broad scale geological oceanographic processes. 
Much is to be gained by interdisciplinary research well focused on specific S-SI phenomena. 
Acoustics, Sediments, Mines. 
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Beringer, R. ; Robinson, C. ; Mertz, M. C. Radar Studies of Mine Splashes in  
OPERATION MUD. New Haven, CT: Yale University, Laboratory of Marine 
Physics, 1952. 35p. 
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0024876 
http://dtic.mil/docs/citations/AD024876  
 
Beery, Paul T. A Model-based Systems Engineering Methodology for 
Employing Architecture in System Analysis: Developing Simulation Models 
using Systems Modeling Language Products to Link Architecture and 
Analysis. Dissertation. Monterey, CA: Naval Postgraduate School, 2016.  253p.  
ABSTRACT: This dissertation contributes to model-based systems engineering (MBSE) by 
formally defining an MBSE methodology for employing architecture in system analysis (MEASA) 
that presents a comprehensive framework  detailing the relationship between system architecture 
products and external models and simulations used to analyze system performance and 
feasibility. Specifically, the research combines the use of Systems Modeling Language (SysML) 
products and operational simulation models to support assessment of system requirements for 
systems engineering. The MBSE MEASA transforms operational needs into preferred system 
configurations through the analysis of detailed simulation models. The research does this by 
using designed experiments to generate architecture tradespace visualizations that highlight the 
impact that system design parameters, system-environment interactions, system operational 
implementation, and system component interactions have on system performance. The research 
demonstrates a procedure for iterations of the methodology when analysis suggests potentially 
impactful design, operational, or environmental variables (as well as potential interactions 
between those variables). The research develops and analyzes notional architecture products 
and simulation models of United States Navy mine warfare systems to demonstrate an 
application of the MBSE MEASA. 




Blood, Christopher. G. Analyses of Battle Casualties by Weapon Type 
Aboard U.S. Navy Warships.  Final report. San Diego, CA: Naval Health 
Research Center, February 1991. 24p.  
ABSTRACT: The number of casualties was determined for 513 incidents involving U.S. Navy 
warships sunk or damaged during World War II. Ship type and weapon were significant factors in 
determining the numbers of wounded and k illed. Multiple weapon attacks and kamikazes yielded 
more WIA than other weapon types. Multiple weapons and torpedos resulted in a higher 
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incidence of KIA than other weapons. Penetrating wounds and burns were the most prominent 
injury types. Kamikaze attacks yielded significantly more burns than incidents involving bombs, 
gunfire, torpedoes, mines, and multiple weapons. Mine explosions were responsible for more 
strains, sprains, and dislocations than the other weapon types. Torpedo attacks were more likely 
to sink  the vessel than other weapon attacks. Shipboard battle injuries, casualties, ship types 
wounded-in-action, k illed-in-action, weapon effects. 
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Blumenberg, Michael A. Analysis of Explosive Ordnance Disposal Support 
Facilities Aboard the AVENGER (MCM-1) Class Ships. Washington, DC: 
Naval Sea Systems Command, December 1991. 96p.  
ABSTRACT:  The United States Navy's AVENGER Class mine countermeasures ships are 
designed with facilities to support an explosive ordnance disposal detachment. However, the 
design and use of these facilities has not been endorsed by either the United States Navy's 
explosive ordnance disposal community, mine warfare community or crews of the AVENGER 
Class ships. This research paper investigates the above circumstances by discussing the 
missions and capabilities of an explosive ordnance disposal detachment and the MCM-1 Class 
ships in mine countermeasures operations. This study will conclude by recommending a definitive 
relationship between explosive ordnance disposal detachments and the AVENGER Class ships 
for mine countermeasures operations, including recommendations for actions necessary to 
achieve this relationship. 
ACCESSION NUMBER:  ADA331928 
http://dtic.mil/docs/citations/ADA331928  
 
Borden, Steven A. Mine Countermeasures: A Comparative Analysis of US 
Navy Mine Countermeasures 1999 vs. 2020. Carlisle Barracks, PA: Army War 
College, 10 April 2000.  41p.  
ABSTRACT: The intent of this project is to complete a comparative analysis of current US 
Navy Mine Countermeasures capabilities versus projected capabilities in 2020. Following a 
historical background, this paper will review the current force structure, its capabilities and how 
this force operates. It will describe proposed changes to the force and alternative concepts of 
operation for the 2020 timeframe. Additionally, it will relate the impact of future mine 
countermeasures capabilities to the ability of naval forces to conduct operational maneuver from 
the sea and the impact to strategic sealift timelines. 
ACCESSION NUMBER: ADA377403 
http://dtic.mil/docs/citations/ADA377403  
 
Bottoms, Albert M., Ellis A. Johnson, Barbara Honegger (eds.) Proceedings of 
the Technology and the Mine Problem Symposium, 18-21 November 1996, 
Naval Postgraduate School, Monterey, California. 2 volumes. Monterey, CA: 
Naval Postgraduate School, November 1996.   
ABSTRACT: Major topics of this symposium are (1) The Challenge, (2) Operational 
Requirements and Perspectives, (3) Operational Environments and Threats, (4) Landmines and 
Humanitarian Demining, (5) Progress in Autonomous Systems for Mine Warfare, and (6) 
Countering Mines on Land. 






Bray, Jeffrey K.  Mine Warfare in the Russian and Soviet Navies.  M.A. thesis, 
Old Dominion University, 1989. 204p.  
 
 
Cashman, T.M. Striking First...Mine Warfare Goes on the Offensive. Newport, 
RI: Naval War College, Joint Military Operations Department, 2002. 18p.  
ABSTRACT: The indiscriminate laying of sea mines in international waters is an act of war 
waged by terrorist groups and non-state actors. If the United States is going to successfully 
counter this act of overt aggression and be successful in future conflicts which involve the illegal 
use of mines, it must deter the belligerent through political, diplomatic, and if necessary, physical 
force. History is replete with examples of the effective use of sea mines to deter, alter or counter 
enemy forces. In today's environment, mines have been used more as an act of terror than a 
legal weapon of war. Historically, the U.S. Navy has shown a reluctance to adequately fund and 
appreciate the value of an aggressive countermine force. As a result, U.S. and coalition forces 
have been needlessly subjected to higher risks, delayed or altered battle plans and operationally 
limited in their course of action. Once mines are placed in the water the belligerents have gained 
the strategic, operational and tactical upper hand. From a time, space and force standpoint, the 
combination of U.S. mine countermeasures and allied forces is marginally sufficient to counter 
this threat and enable the naval commander the ability to effectively "control the sea." This should 
be the siren call to all naval commanders! Unless the United States leads the way in treating the 
indiscriminate laying of mines in international waters as an act of war, the United States and its 
allies will not be able to project forces ashore or control the seas without encountering 
considerable risks. The time is now to set the stage for new international laws regarding mine 
warfare, redefine rules of engagement, break down inter-service politics, educate the media, and 
build coalition support. The U.S. needs to muster the political will to strike first or suffer the 
consequences from a military and economic standpoint. 




Clem, Travis. Oceanographic Effects on Maritime Threats: Mines and Oil 
Spills in the Strait of Hormuz. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, 2007. 104p. 
Abstract: The Strait of Hormuz is a unique waterway vital to world commerce; as such, it is of 
military importance as well. The strait is narrow and has turbulent currents that change in intensity 
and direction due to the reverse estuarine flow of the Persian Gulf. On the border between 
extratropical and monsoonal atmospheric synoptic influences, the wind direction and intensity are 
dependent on time of year, which side of the strait due to terrain, and time of day due to land/sea 
breeze cycles. Utilization of model field inputs (from near real-time models) to tactical decision 
aids greatly enhances the information output by those aids. Using the examples of drifting mines 
and oil spills, the utility of these model fields is shown when compared to climatology inputs. 
OILMAP, the oil dispersion model developed at Applied Science Associates, is used in this study 
to demonstrate how the behavior of an oil spill reacts with model field inputs for surface winds 
and currents from the Naval Oceanographic Office and the Fleet Numerical Meteorology and 
Oceanography Center, followed by comparative analysis between climatology inputs. Drift mine 
behavior is analyzed utilizing a simple Lagrangian drift model with model field inputs compared 
with climatology inputs. The results from the comparisons show that the variable nature of the 
wind/current direction and speed through the strait is impossible to capture using climatology 
inputs. Winds less than 5 m/s are not a factor in the movement of an oil slick ; even compared to 
the slowest of currents at ~10-15 cm/s. It is determined that the tidal nature of the currents 
through the strait, combined with variable strength of the winds, make prediction of oil slick  or 
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mine drift track  unrealistic using climatology data. Therefore, using operational, near real-time 
environmental data is necessary for information superiority. 




Cochran, Bryan M. Mine Warfare: The Joint Force Commander’s Achilles 
Heel. Newport, RI: Naval War College, Joint Military Operations Department, 
2004. 32p.  
ABSTRACT: Mine Warfare (MIW) has been a traditional weakness of the U.S. Navy. The 
affordability of mines, their destructive power and wide proliferation coupled with the requirement 
for the U.S. Navy to operate in the littorals requires drastic improvements to U.S. Mine Warfare. 
To support operational timelines, forward deployed naval forces need Mine Countermeasures 
systems resident within Strike Groups to counter enemy mine laying activities. Additionally, the 
Navy needs to transform its culture and mainstream the full spectrum of MIW to include naval 
mining and countermine warfare capabilities. Only then will Joint Force Commanders be able to 
control the battlespace, operate unfettered in littoral areas, and pass freely through critical choke 
points to execute operational plans. The U.S. Navy needs to transform its culture and mainstream 
MIW through doctrine, training, education, and leadership. In addition to elevating MIW to a core 
war fighting function with an established MIW Commander, formalizing MIW doctrine, establishing 
a base level of knowledge among the officer corps, and incorporating realistic MIW Strike Group 
work-ups, the Navy must also ensure that MIW assignments are career enhancing and attract top 
performers across the spectrum of officer communities. A MIW force, capable of overcoming the 
vulnerabilities exposed by the Gulf War, requires the synergy of technological advancements and 
culture change. The appendixes contain a chart of U.S. ship casualties by weapon type for 1950 
to the present, a chart of mine warfare components, and an annotated bibliography of organic 
mine countermeasure systems 
ACCESSION NUMBER: ADA422828 
http://dtic.mil/docs/citations/ADA422828  
 
Cornish, Gregory J. U.S. Naval Mine Warfare Strategy: Analysis of the Way 
Ahead. Carlisle Barracks, PA: Army War College, 2003. 44p. 
ABSTRACT: The history of naval mine warfare in wars and conflicts has taught the United 
States Navy many valuable lessons. Unfortunately, many of these lessons learned have, for the 
most part, been painfully relearned in successive wars and conflicts. Compared to more 
glamorous naval mission areas such as strike warfare, mine warfare has usually been under 
funded and had difficulty maintaining momentum toward improving fleet capabilities in this vital 
mission area. Sea mines today remain a serious threat to U.S. strategic interests in key regions of 
the world. The United States Navy today is embarked on an ambitious plan to improve and 
transform its mine countermeasures capabilities. This paper discusses common themes and 
lessons learned in past wars and conflicts, depicts the current mine threat, discusses current 
force structure, analyzes the Chief of Naval Operations Sea Power 21 vision for improving long 
term mine warfare capabilities and provides recommendations for improving near term readiness. 
ACCESSION NUMBER: ADA414973 
http://dtic.mil/docs/citations/ADA414973  
 
Crist, David B. Joint Special Operations in Support of Earnest Will. 
Washington, DC: National Defense University, Institute for National Strategic 
Studies, 2002. 9p.  
ABSTRACT: On the night of July 23, 1987, there was news of an unusual amount of naval 
activity around the small Iranian island of Farsi in the northern Persian Gulf. Rear Admiral Harold 
Bernsen, commander of Middle East Force, found the reports disquieting. The first convoy of 
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Operation Earnest Will was due to arrive in a few hours. It consisted of two oil tankers 
accompanied by three naval warships. The next morning, twenty miles west of Farsi, Captain 
Frank Seitz of SS Bridgetown heard a sound like "a 500-ton hammer hit us up forward. "The ship 
had struck  one of nine contact mines laid by the Iranian vessel Sirjan on the previous night. It 
blew an eight-and-a-hall by ten-foot hole in the tanker halting activity in the northern Gulf to the 
embarrassment of Washington. The United States launched a unique effort in response forming a 
joint special operations task  force based aboard two converted oil barges. For more than a year 
this force engaged in a daily struggle with Iranian small boats and mine layers for control of the 
sealanes in the channelized area north of Bahrain. In every respect this operation was a 
remarkable effort and a blue-print for crafting unconventional responses to unconventional 
threats. 
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Deere, Chris. No “Silver Bullet” in Mine Countermeasures – at the 
Operational Level, Plan Accordingly. Toronto, Ontario:Canadian Forces 
College, 2005. 
ABSTRACT:  The production and proliferation of sea mines in today’s world is unprecedented 
with global mine stocks estimated to be in excess of 350,000 varying in type and complexity. 
Mines have played a major and influential role in nearly all international Maritime Operations, 
during and since WWI, and will continue to do so in the future. Furthermore, mines are becoming 
more and more a weapon of choice including potential exploitation in an asymmetric domain. 
Since 1950, three US Navy ships have been damaged by air attacks, missiles or torpedoes; a 
startling 14 have been damaged or sunk by mines. No other threat denies sea control and 
freedom of action so cost effectively to maritime combatants, both surface and sub surface, than 
the threat from sea mines especially in littoral waters. This paper argues that at the Operational 
Level in maritime planning, the impact of mines and the realities of modern mine 
countermeasures are not accurately or appropriately factored into preparing or executing a 
campaign plan. Using two post Second-World War mining campaigns, the paper examines 
lessons learned as they pertain to Operational Level joint and maritime campaign planning. The 
paper concludes that Mine Countermeasures is a deliberate, prolonged, and complex process, 
which is not well understood by operational planning staffs, and is often discounted during 
campaign planning and execution. In order to maintain command of the sea and minimize the 
threat to shipping from mines, the operational planners need to better understand both offensive 




Denning, Gary M. Mine Countermeasures: Tomorrow's Operations -- Today's 
Implications. Final report. Newport, RI: Naval War College, February 1997. 23p.   
ABSTRACT:  Among the most cost effective weapons available to Third World nations are 
naval mines. Naval mines provide a small navy with an asymmetrical means to counter a much 
larger and more capable navy. As the United States discerned during Desert Storm, naval mines, 
more than any other weapon encountered, had the potential to deny access to U.S. vital 
objectives, block  U.S. naval power projection, and jeopardize the steady flow of sustainment. The 
U.S. Naval Services and its MCM force took away several lessons learned from Desert Storm. 
They have since responded to these lessons by restructuring MCM organization and accelerating 
its research and development for technological improvements. While these are key takeaways, it 
remains to be seen whether or not the Naval Services learned the most significant lesson: MCM 
operations will ultimately fail unless considered as a component of the overall campaign or 
operational plan. The combatant commander has the ability to correct the greatest MCM 
deficiency of all right now. His greatest asset to minimize the mine threat is his own operational 
 290 
judgment. If naval expeditionary forces are to successfully dominate tomorrow's littorals, today's 
combatant commander must integrate MCM operations into his standing plans.  




Donohue, John J. and Louis E. Garrison. An Evaluation of Mine Behavior 
Observations in Four Test Areas. Rhode Island University, Kingston, 
Narragansett Marine Laboratory, August 1954.  
ABSTRACT: None Available. 
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Duncan, Robert C. America's Use of Sea Mines. White Oak, MD: Naval 
Ordnance Laboratory, January 1962. 182p.   
ABSTRACT:  This volume is devoted to the history and use by the United States of one of the 
Navy's least spectacular and most effective weapons. The effectiveness of the submarine mine 
has not decreased with the coming of the space age. So long as cargo ships cross the sea, this 
spectacular weapon will remain a major factor in control of the approaches to harbors, and the 
shallow straits between seas. Robert Duncan has devoted most of his adult life to the generation 
and augmentation of competence in the application of growing science to the design, production, 
and use of mines for the U.S. Navy. He joined the staff of the Naval Ordnance Laboratory before 
it was known by that name, but in time to capitalize on the experience of the Navy with mines in 
World War I. He provided the technical leadership which was an important factor in keeping the 
art and science of mining alive in the Navy in the days of the depression. By so doing, he 
provided a basis for a hundredfold expansion of the Navy's effort previous to and during World 
War II. The hundreds of technical people who had the privilege of joining in this effort under Dr. 
Duncan's leadership will be happy to see this accurate and factual record of achievement. The 
experience recorded between these covers will serve as a guide to those still engaged in the 
development of this type of weapon, and the achievements made during World War II will be an 
inspiration to any who might be responsible for again expanding our national effort in mining, 
should the occasion arise.  
ACCESSION NUMBER: ADA061490 




Eaton, D. Canadian Underwater Mine Apparatus: Unmanned Performance 
Validation of the Second Prototype Second Stage Regulator. DCIEM 
technical report no. 89-TR-44. Downsview (Ontario): Defence and Civil Institute 
of Environmental Medicine, c1989. 15p.  
ABSTRACT: The Canadian underwater mine apparatus (CUMA) provides life support for a 
mine-countermeasures diver to depths of 80 m of seawater (msw). The design of the CUMA 
produces a breathing gas with constant oxygen partial pressure by mixing pure oxygen with a 
diluent, either nitrogen for diving to depths of 55 msw or helium for depths of 80 msw. A reliability 
test of the gas-mixing circuit, two manned evaluations of the CUMA, and a field trial proved that 
the gas-mixing circuit worked as desired. However, a crucial component in the diluent circuit, the 
second stage regulator, needed technical improvements to increase its compatibility with 
saltwater and helium. Changes were made and a test protocol was designed to evaluate the 
output characteristics, and to some extent the reliability, of the new regulator. This document 
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describes the results of a series of tests performed to establish the linearity of the regulator, the 
coefficients of the regression line, and the repeatability of the relationship. 
REPORT NUMBER: MIC-92-06167 
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Eaton, D. J. and S. A. McDougall. Project Review of the Experimental Diving 
Unit. Semi-annual report November 1993-April 1994. Downsview (Ontario): 
Defence and Civil Institute of Environmental Medicine, June 1994. 46p.   
ABSTRACT: Two projects in EDU, development of a freeze-proof regulator and decompression 
tables for the Canadian Underwater Mine-countermeasures Apparatus (CUMA), continue to 
occupy the majority of the unit's time. Regulator development involved iterative testing and 
modification of two prototypes while two, four-week dive series were completed to add 173 more 
human exposures to the data base required to validate the CUMA decompression model and 
tables. The development of an integrated system of equipment for mine-countermeasures diving 
integrated well with the CUMA decompression table validation. During each dive series 
components, such as new weight harness prototypes or dry suit samples, were included in the 
dives so that development could continue in parallel with the table validation. Another project 
which dovetailed well with the CUMA decompression work  was the development of the hand 
heating system under the Clearance Diver's Supplementary Heat project. Prototypes were 
evaluated during the CUMA decompression dives. This project has expanded to include whole 
body heating and electric suits for this purpose were obtained to compare their performance 
against the standard hot water suit. 
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Eddy, M. F., H. D. Kribs, and M. B. Cowen. Cognitive and Behavioral Task 
Implications for Three-Dimensional Displays Used in Combat 
Information/Direction Centers. Pensacola, FL: Instructional Science and 
Development, Inc., March 1999. 39p.   
ABSTRACT: This report discusses an investigation to determine which tactical information 
should be displayed in three dimensions (3-D), as visualized data that would be beneficial to the 
warfighter's understanding of the battlespace. A cognitive task  analysis was conducted using 
warfighting personnel from Surface Warfare Officer's School (SWOS), Joint Maritime Command 
Information System (JMCIS) instructors at Navy Technical Training Center, Corry Station, and 
participants at the 'All Service Combat Identification and Evaluation Team, 1997' combat training 
exercise. Our task  analysis found that a 3-D display could enhance situation awareness by 
providing a succinct, comprehensive, and readily discernable presentation of the common tactical 
picture. 3-D displays could aid tactical decisionmakers in three general cognitive/perceptual 
areas: (1) assessing the force structure of friends, neutrals, possible adversaries, and 
noncombatants, (2) anticipating possible future actions based upon capabilities, historical 
precedent, and current political climate, and (3) refining and rehearsing contingency plans based 
on an assessment of the possible threat. Our analysis examined these processes and determined 
that a 3-D display could provide enhancement in submarine and mine location/interdiction, 
amphibious assault/land support, and air warfare planning and execution. 
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Edlow, Sabrina R. Naval Mining and Arms Control. Alexandria, VA: Center for 
Naval Analyses, April 1997. 10p.  
ABSTRACT: The challenge for U.S. arms-control policy is to recognize and balance competing 
national security, foreign policy, and economic interests. In the case of naval mines, the U.S. 
economy and defense industrial base concerns are essentially nil. Thus, control of naval mines 
should focus on the balance between national security and foreign policy. Then, because of the 
indiscriminate nature of naval mines, like that of land mines, several additional issues require 
attention. Can technology offer a discriminate or acceptable solution. Or would we prefer to have 
fewer mines available to adversaries that we would have to counter. Could naval mines serve as 
an arms control bargaining chip. 
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Edlow, Sabrina R. U.S. Employment of Naval Mines: A Chronology. 
Alexandria, VA: Center for Naval Analyses, April 1997. 15p.   
ABSTRACT: During this century, the United States has used naval mines both effectively and 
ineffectively. Naval mines first evolved as a weapon during the Revolutionary War. The United 
States employed them during both World Wars, most notably the North Sea Barrage in WWI and 
Operations Starvation in WWII. In such 'go-for-bust' global wars against peer unified rivals, naval 
mines significantly shaped events. The Cold war brought a different type of warfare. This report 
provides information about naval mines and U.S. mining operations in the Revolutionary War, 
Civil War, WWI, WWII, the Korean War, Vietnam, Nicaragua and the Persian Gulf War. 
REPORT NUMBER: CIM 506 




Eidson, Edward W. Breaking Through the Wall: A Realistic Perspective of 
the Very Shallow Water (VSW) and Surf Zone (SZ) Mine Threat. Newport, RI: 
Naval War College, 8 February 2000. 30p.  
ABSTRACT: The ability to project power ashore through amphibious operations is a Navy and 
Marine Corps core competency that must be maintained in order to allow global response as 
delineated in the National Security Strategy. Because of the VSW/SZ mine threat, the 
technological inability to defeat it, amphibious doctrinal rigidity, and 'zero acceptable casualties' 
mentality, the United States has become incapable of projecting power ashore. This limits the 
available options to the Operational Commander and neutralizes the advantages of strategic and 
operational mobility inherent in Naval forces. The proliferation and technological simplicity of 
mines has made VSW/SZ mining an economic flexible deterrent option, against amphibious 
assault, for third world nations incapable of challenging the United States conventionally. This, 
coupled with the inability to technologically defeat the threat, necessitates a means of threat 
mitigation and a flexible approach if the United States intends to maintain the ability to conduct 
opposed amphibious operations. This impediment has resulted from the rigidity of amphibious 
doctrine and an aversion to casualties constraining the Operational Commander and relinquishing 
the initiative to potential adversaries. Technological advances in mine detection and over-the-
horizon amphibious vehicles, doctrinal flexibility, and planning at the appropriate level, when 
coupled with the tenants of Operational Maneuver from the Sea, will provide a means of 
mitigating the threat to an acceptable level. 




Elischer, P. and J. Howe. Australia's Shock Testing Capability. Canberra 
(Australia): Defence Science and Technology Organisation, 11 February 1993. 
9p. [Proceedings from the Institution of Engineers, Australia Dynamic Loading in 
Manufacturing and Service Conference Held in Melbourne, Victoria on 9-11 
February 1990.]   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP), minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. This paper presents an overview of the 
shock trials conducted to date, together with a brief description of facilities available and 
considerations which needed to be addressed when conducting such tests in shallow water. 
 
Elischer, P. and J. Howe. Dynamic Loading in Manufacturing and Service: 
Australia's Shock Testing Capability. Ascot Vale (Australia): Materials 
Research Laboratories, 11 February 1993. 9p.   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP) minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. An overview of the shock trials conducted 
to date, together with a brief description of facilities available and considerations which needed to 
be addressed when conducting such tests in shallow water is presented. 
ACCESSION NUMBER: ADA268334 
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Erickson, Andrew S., Lyle J. Goldstein and William S. Murray. Chinese Mine 
Warfare: A PLA Navy Assassin's Mace Capability. Newport, RI: Naval War 
College, Center for Naval Warfare Studies, 2009. 100p.  
Abstract: After a lengthy hiatus -- lasting nearly six centuries -- China is reemerging as a 
maritime power, this time with an emphasis on undersea warfare. Between 1996 and 2006, the 
Chinese navy took delivery of more than thirty submarines. These vessels include two new 
classes of nuclear submarines -- the advanced Song-class diesel submarines and the Yuan class 
of diesel boats -- which, according to some reports, was a surprise for U.S. intelligence. Above 
and beyond this ambitious naval construction program, the People's Republic of China (PRC) 
received during 2005-06 an additional eight formidable Kilo-class submarines (and associated 
weaponry), which were purchased in 2002, to add to the four it already operated. A new nuclear 
submarine base on Hainan Island may well herald a new era of more extended Chinese 
submarine operations. Much discussion among East Asian security analysts now centers on 
Beijing's potential development and deployment of aircraft carriers. However, at least in the near 
term, this discussion amounts to a red herring. For the foreseeable future, China does not seek to 
"rule the waves" writ large but rather is seek ing the much narrower and more realizable objective 
of dominating the East Asian littoral. While photos of a first Chinese carrier will no doubt cause a 
stir, the Chinese navy has in recent times focused much attention upon a decidedly more 
mundane and nonphotogenic arena of naval warfare: sea mines. This focus has, in combination 
with other asymmetric forms of naval warfare, had a significant impact on the balance of power in 
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East Asia. People's Liberation Army Navy (PLAN) strategists contend that sea mines are "easy to 
lay and difficult to sweep; their concealment potential is strong; their destructive power is high; 
and the threat value is long-lasting." 
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Evangelista, Rickson E. Mine Warfare: Lessons Learned and Forgotten. 
Newport, RI: Naval War College, 2008. 23p. 
ABSTRACT: As the focus of maritime operations shifts from the open ocean to the littoral 
environment, the increasing importance of mine warfare (MIW) must be recognized and 
accounted for. The Joint Task Force Commander must have a thorough understanding of and 
appreciation for the important role MIW can play at the operational level of war. This analysis 
focuses on four battles/operations that involved mine countermeasures: The Battle of Mobile Bay, 
the amphibious landings at Inchon and Wonsan, and the planned amphibious landing into Kuwait. 
If the U.S. Navy is to be adequately prepared to face the growing mine warfare challenge, it must 
change its disinterested mind-set towards MIW Planners must appreciate how mine 
countermeasures can be used to shape the battlefield and facilitate operational maneuvers 
Furthermore, planners must understand mine warfare's limitations and the impact it can have on 
factor-time. Finally, operational commanders must understand the important role intelligence can 
play in support of mine warfare operations. 
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Evans, Mogan B. and Tyler A. Stutin. Anticipating the Waiting Weapon: U.S. 
Ports and Terrorist Sea Mining. Kings Point, NY: US Merchant Marine 
Academy, 2006. 38p. 
ABSTRACT: The purpose of this group study was to investigate the possibility of 
a specific terrorist attack  involving the U.S. maritime and transportation industries while 
focusing on the port of New York /New Jersey as an example. This group identified mining of the 
littoral environment as a well-tested tactic that has the potential to be exploited by the terrorist. 
The fear, uncertainty, and disruption which these cost-effective weapons of attrition can create 
was evaluated and a proposed scenario for an attack  on New York  Harbor was created. The 
study details the history and use of sea mines, the types of mines currently available, methods of 
delivery, potential strategies, political, social, and economic results of such an attack , capabilities 
for prevention, and proposed measures for mitigation.  
https://www.hsdl.org/?abstract&did=716425  
  
Fanta, Peter J. Sea Mines at the Operational Level of War. Final report. 
Newport, RI: Naval War College, 13 February 1995. 21p.  
ABSTRACT: Sea mines represent a significant challenge to the operational commander both 
in operational planning and execution. Mining affects all levels of warfare: strategic, operational 
and tactical. Through historical example, the impact of mines at the Operational level of war can 
be readily demonstrated. Analyzing lessons learned shows how mines can affect operational 
maneuver, operational tempo, surprise, and security. Additionally, since mines are inexpensive, 
plentiful, and can be easily placed, planning for mine countermeasure operations is a requirement 
for every operation, large or small. Using historical examples for a framework , a conceptual 
model to evaluate the need for mine countermeasures planning can be created, allowing for 
advance planning and for tailoring operations to better meet the threat. 




Fowler, Robert W. Mine Countermeasures at the Operational Level of War. 
Final report. Newport, RI: Naval War College, Department of Operations, 12 
November 1993. 32p.  
ABSTRACT: This paper examines the complex problems and difficulties facing an operational 
commander when conducting operations in a mine threat environment. A discussion of mine 
warfare history, operational considerations, and today's mine countermeasure assets as well as a 
hypothetical situation that a commander may actually be faced with in today's global 
crisis-oriented climate is considered. The ability of the U.S. Navy to accomplish its primary 
strategic goal of Power Projection in a mine-threat environment is extremely difficult and limited. 
The panacea for present day MCM operations is recognition of the threat, knowledge of own 
capabilities, fleet training, and frugal management of MCM assets. 




French, R. E. Case History of Pressure Detector WOX-6A. Technical report. 
Indianapolis, IN: Naval Avionics Facility, April 1964. 9p.  
ABSTRACT: The report reviews problems and accomplishments relative to the production 
engineering and fabrication of evaluation models of pressure detector which functions as a signal 
sensing unit for a mine firing mechanism.  
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Gaffney, William Alan. Policy Considerations for the Improvement of the 
United States Navy Mine Warfare Capability.  Master’s thesis. Monterey, CA: 
Naval Postgraduate School, March 1973. 60p.   
ABSTRACT: The general purpose of the report is to indicate the importance of the role of mine 
warfare in supporting the nation's defense policy and, ultimately, the nation's political policy. The 
basic problem, a lack  of attention and emphasis of mine warfare on the part of persons in 
positions of decision in the defense establishment, is treated in the opening sections as a prelude 
to describe the need for such a paper. Future scenarios for mine warfare employment are 
developed to illustrate the importance of the mine and some of the possible areas where it may 
be used. This line of thought is expanded through a discussion of the weapon's value as a 
deterrent and as a defensive weapon. Finally, a design is offered for a future Mine Force with a 
much broader range of capabilities and exposure to Fleet activities.  
ACCESSION NUMBER: AD0764498 
http://hdl.handle.net/10945/16747 
 
Gallagher, Daniel I. Sea Lane Defense: Japanese Capabilities and 
Imperatives. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
December 1987. 160p.  
ABSTRACT: Japan has significant capabilities to protect its sealanes out to 1000 nautical miles 
to the south of its main ports. By concentrating military expenditures on forces to improve air 
defense, strait control, and convoy operations, Japan could have a credible defense, even in the 
worst possibility: global war and a Soviet attack . The Japanese should concentrate on improving 
the air defense of Japan and the ocean between Iwo Jima and Okinawa, increasing their 
stockpile of mines and their mine warfare forces, and increasing the numbers of their long-range 
maritime patrol aircraft and surface escort ships. These improvements all maintain the defensive 
nature of Japanese forces and are attainable within the next decade.  
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Gambiez, Gerard Should We Fear Mine Warfare. Study project. Carlisle 
Barracks, PA: Army War College, 30 March 1989. 44p.  
ABSTRACT: Mines are weapons. Thanks to the improvements allowed by electronics they 
become more and more efficient and cost effective. On land as well as at sea, they would be 
widely used at theater level by all belligerents in all types of conflicts. Unfortunately improvements 
in mine countermeasures are more difficult to realize and to use on the field. The nations of the 
free world should increase their efforts in the domain of those countermeasure systems, or they 
risk  being the first victims of the increasing advances in mines and mine delivery systems. The 
problem is as difficult as urgent. 
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Game, Carlos V. Defensive Minefield Planning. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, June 1989. 79p.  
ABSTRACT: This thesis is concerned with the problem of constructing an optimal minefield for 
inflicting casualties to a naval force attempting to penetrate the field. A microcomputer based 
simulation program dealing with this problem is presented and permits the user to select various 
mine characteristics (charge weight, depth, sensitivity), number of mines, number of transitting 
ships and navigational error. 
ACCESSION NUMBER: ADA215142 
http://dtic.mil/docs/citations/ADA215142   
http://hdl.handle.net/10945/26960  
 
The German KM Naval Mine Series. Technical report. Naval Technical Mission 
in Europe. September 1945. 7p.  
ABSTRACT: None Available. 
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Gilbert, Jason A. Combined Mine Countermeasures Force: A Unified 
Commander-in-Chief's Answer to the Mine Threat. Newport, RI: Naval War 
College, Joint Military Operations Department, 5 February 2001. 26p.   
ABSTRACT: The threat of mines presents a Unified commander-in-Chief (CINC) with problems 
affecting the time-space-force aspects of his command. Further complicating this matter, is the 
U.S. Navy's inability to adequately address the mine threat problem unilaterally. History 
demonstrates that the U.S. Navy's inability to maintain a mine countermeasures (MCM) force 
sufficiently large enough and technologically advanced enough has been nominally off-set by the 
strengths of a combined MCM force. Joint Doctrine supports the forming of alliances and 
coalitions, whenever possible, in order to integrate the capabilities of other nations and to 
promote regional stability. The complexities associated with combined forces are simplified by the 
characteristics and political appeal of MCM, mak ing it attractive to the CINC and potential partner-
nations. Given that mines will remain a threat complicating a CINC's ability to effectively direct the 
operations of his forces, and that there is a legitimate need to solve the U.S. Navy's MCM 
deficiencies, a CINC will be able to train as he would fight and positively influence regional 
stability by planning for a combined MCM force. 




Glisson, John, Nathan Hagan, Robert Patchin, and Alyson Ledder. A Decision 
Support System for Evaluating Systems of Undersea Sensors and 
Weapons. Team Mental Focus, Cohort 1420. Systems Engineering Capstone 
Research Project. Monterey, CA: Naval Postgraduate School, 2015. 145p.  
ABSTRACT: This project developed and analyzed the requirements for a decision support 
system capable of simulating future naval mine warfare scenarios. As the U.S. Navy explores 
replacing legacy naval mines with new systems of undersea weapons, it requires the supporting 
tools to evaluate and predict the effectiveness of these system concepts. While current naval 
minefield modeling and simulation capabilities provide planners with the capability to design and 
evaluate the effectiveness of minefields using legacy naval mine capabilities, they are not 
adequate for the planning and performance modeling of new concepts under consideration. The 
project addressed gaps in the Navy’s capability to simulate mine warfare scenarios involving 
arrays of distributed sensors linked with autonomous mobile weapons by reviewing the current 
innovations in naval mine warfare development, verifying the gap in current modeling and 
simulation capabilities, and using systems engineering processes to derive solution requirements. 
Analysis conducted using prototype simulation capabilities, developed as part of this project, 
indicates that these future systems will likely outperform legacy mine systems at a competitive 
cost. 




Gluth, Joseph. V. Is the Navy's Mine Warfare Posture Bankrupt. Final report. 
Newport, RI: Naval War College, Department of Operations, June 1991. 33p.  
ABSTRACT: This paper addresses the Navy' posture on mine warfare (MIW). The purpose is 
to examine the perception that the Navy's MIW capabilities are inadequate and that appropriate 
corrective actions are not being taken. Despite MIW's lack  of strong congressional sponsorship 
enjoyed by other warfare specialties, the Navy has developed a highly capable and responsive 
force of mine countermeasures (MCM) helicopters and ocean-going vessels, as well as the 
capability of providing limited MCM through the Craft of Opportunity Program (COOP). Even 
though a high proportion of MCM capability resides in the Naval Reserve Force, the channel 
survey and conditioning function they perform contributes directly to the readiness posture of the 
active Navy. The Navy's MIW posture is not bankrupt, but is vital and forward look ing. 
Recommendations provided include expanding the COOP, protecting the Reserve MCM role, and 
institutionalizing the benefit of MIW experience among the officer corps. 
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Green, Daniel M. Monitoring Technology Proliferation: An Open Source 
Methodology for Generating Proliferation Intelligence. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, December 1993. 108p. 
ABSTRACT: This thesis develops a methodology to monitor technology proliferation. It is 
designed to provide proliferation intelligence on specific threat technologies and can be used to 
augment export controls or enhance counter proliferation initiatives. A high-tech component used 
to upgrade underwater mines is the subject of the case study developed in this thesis. This 
technology monitoring method exploits the exponentially expanding volume of open source 
information occurring as a result of the information revolution. 










Greer, William L. 1972 Mining of Haiphong Harbor: A Case Study in Naval 
Mining and Diplomacy. Alexandria, VA: Institute for Defense Analyses, April 
1997. 21p.   
ABSTRACT: This paper summarizes the events leading to the U.S. mining of Haiphong Harbor 
in 1972, near the end of the War in Vietnam. It uses the lessons learned there to examine the 
implications of the use of naval mining as an element of coercive diplomacy in future conflicts. 
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Greer, William L. and James C. Bartholomew. Psychological Aspects of Mine 
Warfare. Alexandria, VA: Center for Naval Analyses, Naval Studies Group, 
October 1982. 24p.  
ABSTRACT: This paper examines historical and physiological data concerning mine warfare. It 
then goes beyond those observations to consider how the psychological warhead in minefields 
can be exploited. 
REPORT NUMBER: CNA-PP-365 




Hamilton, Mark D. Blockade: Why this 19th Century Nelsonian Tool Remains 
Operationally Relevant Today. Newport, RI: Naval War College, 2007. 26p.  
ABSTRACT: The age-old concept of naval blockade remains a viable option for Joint Force 
Commanders in future contingencies, provided its limitations and strengths are clearly 
understood. Under the right circumstances, blockade can be a determining factor across the 
range of military operations, from coercion to major war. This paper tests blockade's potential in 
the 21st century against the backdrop of three modern case studies -- the U.S. blockades of 
North and South Vietnam, the coalition blockade of Iraq, and the Israeli blockade of 
Lebanon/Hezbollah. Blockade is analyzed in the context of the operational factors of time, space, 
and force, as well as its indirect effects on an enemy. The significant role technology and politics 
can have are also noted. Finally, this paper addresses the paucity of doctrine and written 
guidance to properly employ blockade, and makes recommendations to improve the visibility of 
this operational tool in the joint mindset. 
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Hegy, Louis. Project Shark. Culver City, CA: Hughes Aircraft Co., March 1954.  
ABSTRACT: None Available.  
ACCESSION NUMBER: AD0065929 
 
Hegy, Louis. Project Shark. Culver City, CA: Hughes Aircraft Co., June 1954.  
ABSTRACT: None Available. ] 
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Hegy, Louis. Project Shark. Culver City, CA: Hughes Aircraft Co., August 1954.  
ABSTRACT: None Available.  
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Hibbert, Kirk R. A Need for Systems Architecture Approach for Next 
Generation Mine Warfare Capability. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, 2006. 85p. 
ABSTRACT: When operating in a sea borne environment, sea mines can prevent U.S. Navy 
vessels from meeting operational objectives. Sea mines have the potential of damaging, or 
destroying ships at sea. The U.S. Navy conducts mine warfare (MIW) operations to meet this 
threat. Although effective against mining, our countermining operations are currently employing 
1960*s technology in an attempt to keep pace with new Concepts of Operations (CONOPS). 
Today*s legacy MIW processes currently employed by the warfighter, although capable of 
countering the mining threat, are a reactive process that is slow to engage and employ assets 
that are cumbersome to operate. With the advent of new technologies, a transformation of MIW 
capability is on the horizon and has the potential of influencing how the U.S. Navy maintains 
maritime dominance in the open oceans and littoral environments. The influence that 
technologies bring to MIW includes multi-spectral sensors, laser imagery, compact modular 
systems, unmanned and semi-autonomous weapons, as well as new communications 
architecture and tactics. Although these technical innovations present a level of capability 
superior to the existing legacy systems, developmental barriers and the lack  of an overarching 
systems architecture will hinder or prevent these systems from being effectively integrated into 
tomorrow*s CONOPS. 
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Hill, Otto (ed.) A Survey of Possible Methods for Protecting Ships from 
Underwater Explosions. Washington, DC: National Research Council, Mine 
Advisory Group, , 1957. 71p.  
ABSTRACT: This report, prepared for the Office of Naval Research by a technical advisory 
group of the National Research Council’s Mine Advisory Committee, discusses the possible 
methods which might be employed to protect ships from underwater explosions. Is a sea mine 
explodes within a certain maximum distance from a ship, the attendant shock wave alone can 
cause serions is not lethal damage. The lethal damage rand of the sea mine is, however, 
frequently much greater than the maximum distance ust referred to, since the shock wave is 
usually only one of many effects produced by an underwater explosion. The shock wave and the 
subsequent pressure waves generated by the oscillating-migrating explosion bubble each tend to 
produce significant damage. It follows that the lethal damage range of a sea mine can be reduced 
by effectively countering each of these pressure waves. The countering of the bubble pulse 
pressure waves is the principal subject of discussion. Two broad methods for countering these 
pressure waves are considered, viz., those by which a ship would be designed to withstand the 
incident waves, and those by which either the amplitude of the incident waves would be reduced 
or the time variation of these waves is altered. It is concluded that both methods or approach – 
though difficult – show promise.  
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Holden, Kevin T. Mine Countermeasures: What the Operational Commander 
Must Know. Newport, RI: Naval War College, Department of Operations, 8 
February 1994. 35p.  
ABSTRACT: A great deal has been written concerning the need for more and improved mine 
countermeasures equipment. What seems lack ing is adequate focus at the operational level 
regarding how to effectively and efficiently employ existing systems in support of current and 
future operations. In many situations, to achieve a military objective, it is essential the operational 
commander know the existing or potential mine threat, understand current mine countermeasure 
capabilities, determine the available courses of action, and select the course of action that will 
provide the highest probability of success in support of an assigned mission. This paper is 
intended to emphasize the importance of mine countermeasures to the operational commander. It 
draws upon the lessons of history to show that mine warfare has had a significant impact on 
naval and joint operations. while the paper addresses some technical and tactical aspects of mine 
countermeasures, the primary focus is on the operational considerations and options available to 
the operational commander.  
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Holland, Brett Leo. The Tidewater Confronts the Storm: Antisubmarine 
Warfare Off the Capes of Virginia During the First Six Months of 1942. 
Master’s thesis. University of Richmond, 1994. 127p.  
ABSTRACT: At the outbreak of the Second World War, Germany launched a devastating 
submarine campaign against the merchant marine traffic along the eastern seaboard of America. 
The antisubmarine defenses mounted by the United States were insufficient in the first months of 
1942. This thesis examines how the United States Navy, in cooperation with the Army and the 
Coast Guard, began antisubmarine operations to protect the Chesapeake Bay and the 
surrounding area from the menace of Germany's U-boats during the first year of America's 
participation in World War II. This thesis complements the other histories of antisubmarine 
warfare during World War II, seek ing to cover new ground by examining the defenses of 
Chesapeake Bay region in the antisubmarine campaign. Given the circumstances the nation 
faced at the start of the conflict, it was impossible to prevent the initial slaughter suffered by the 
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merchant vessels off the Virginia shores. The thesis relies primarily upon the records held at the 
Naval Historical Center in Washington, D.C. Other sources include museums and archives 
throughout the Tidewater area, official histories, local historians, chronicles kept in private 
collections, and newspaper accounts. 
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Mine Unit. Technical report. Naval Technical Mission in Europe. September 
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Hurley, William J. Naval Mining and Technology. Alexandria, VA: Institute for 
Defense Analyses, April 1997. 9p.  
ABSTRACT: In April 1997, a senior panel convened at Institute for Defense Analysis (IDA) to 
address the future of the U.S. naval mining program. This short paper was prepared as 
background reading for the panel. It briefly reviews some of the pros and cons of maintaining a 
traditional mining capability, lists areas of advancing technology that are relevant to this warfare 
area, and discusses the implications of these technologies for the traditional issues. 
REPORT NUMBER: IDA-D-2058 
ACCESSION NUMBER: ADA355035 
http://dtic.mil/docs/citations/ADA355035  
 
Hurley, William J., B.C. McCaffree and M.M. Stahl. General Approach to 
Investing in the New Modeling and Simulation Tools With A Case Study: 
Naval Mine Countermeasures Programs. Alexandria, VA: Institute for Defense 
Analyses, July 1995. 218p.  
ABSTRACT: Recent advances in computing, network ing and visualization have led to dramatic 
improvements in modeling and simulation (MS) capabilities. The key issue for DoD is how to 
successfully convert these impressive technical developments into useful tools for addressing 
DoD's needs. This study proposes a general framework  for deciding how to invest in the new MS 
tools. The framework  begins with an articulation of a key need facing the decision maker. It then 
addresses the potential roles for MS in meeting that need, the implied characteristics of the MS 
tools, their costs, value added, risks, funding, and management. It then repeats this process for a 
range of needs facing the decision maker, and, by look ing for common elements and setting 
priorities, seeks to integrate the results across all of the needs into a single MS plan. As a case 
study, this process is applied to the area of naval mine countermeasures (MCM). No detailed 
road map for MS investment is given, but the issues that arise are described along with some 
methods that may be used to resolve them. A strawman approach to MCM MS investments is 
presented. This is a 'fleet first' approach which focuses initially on training, tactical development 
and mission rehearsal with later applications to acquisition once acceptance of the MS tools, and 
confidence in them, have been established. The general framework  described should be 
applicable to any area where the benefits and costs of the new MS tools are under consideration. 
ACCESSION NUMBER: ADA305451 
http://dtic.mil/docs/citations/ADA305451  
 
Kaminski, Paul G. Affordable Naval Mine Warfare. Washington, DC: Office of 
the Under Secretary of Defense (Acquisition and Technology), 11 June 1996. 9p.  
ABSTRACT: This report contains information concerning naval mine warfare. The document 
addresses threats and future naval mine warfare issues. 
ACCESSION NUMBER: ADA339429 
http://dtic.mil/docs/citations/ADA339429  
 
Kaufman, Alfred I. and E. Zdankiewicz. Gauging the Military Value of Naval 
Infrastructure. Alexandria, VA: Institute for Defense Analyses, March 2001. 47p.  
ABSTRACT: This paper proposes a methodology for relating investments in naval 
infrastructure programs to investment programs in naval structure and illustrates the utility of such 
a methodology in trading infrastructure for structure by applying the methodology to organic mine 
countermeasure and shallow water antisubmarine operations. 
REPORT NUMBER: IDA-P-3605 




Kaufman, Alfred I., W. J. Hurley, W.L, Greer, B. McCaffree, and J.D. Pearson. 
The Future of U.S. Naval Mines. Final report. Alexandria, VA: Institute for 
Defense Analyses, August 1997, 17p.  
ABSTRACT: This White Paper reports on the deliberations of a panel of individuals who have 
at some previous time held highly responsible positions in the government of the United States: 
The Honorable Richard Cheney, Dr. Richard L. Garvin, The Honorable John 0. Marsh, Jr., The 
Honorable Robert C. McFarlane, Rear Admiral John M. Poindexter, USN (Ret), Professor David 
Rosenberg, General William Y. Smith, USAF (Ret.), Admiral Carlisle A.H. Trost, USN (Ret), The 
Honorable Paul Wolfowitz, The Honorable R. James Woolsey, and Admiral Ronald J. Zlatoper, 
USN (Ret). This senior panel sat to consider the question of whether the United States ought to 
develop and maintain a modern naval mining capability. At the end of the day, the panel 
concluded that the United States Navy should stay in the business of naval mining. The panel 
recommended that an R&D program, not to exceed $30M a year, be initiated to undertake the 
process of creating a flexible and affordable stockpile of naval mines.  
REPORT NUMBER: IDA-P-3326 
ACCESSION NUMBER: ADA332909 
http://dtic.mil/docs/citations/ADA332909  
 
Keegan, John J. Trajectory Planning for the Aries AUV. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, June 2002. 116p.  
ABSTRACT: This thesis supports ongoing ONR research in the area of Autonomous 
Underwater Vehicles (AUVs) and Mine Warfare. It shows a simulation of a two- vehicle 
autonomous rendezvous using both along track  and cross track  position controllers. Conducting 
open water experiments with the ARIES AUV identified the added mass matrix and hydrodynamic 
coefficients of the longitudinal equation of motion. The results indicate that it will be possible to 
maneuver an AUV to a specific rendezvous point at a specified time. Two-vehicle rendezvous 
maneuvers are likely to be needed in multi-vehicle operations when data transfer between range-
limited communications modems are used. 




Kehrer, W.S. Aerial Survey of the Contaminated Ocean Surface at Operation 
Wigwam, With Dose Rate Contour Lines Through D+4 Days. San Francisco, 
CA: Naval Radiological Defense Laboratory, February 1966. 54p.  
ABSTRACT: Aerial survey was utilized to measure the radiation intensities above the 
contaminated pool at Operation Wigwam. These field data were used to provide a detailed 
analysis of the radiation field at 3 ft. above the surface through D + 4 days, and to determine the 
hazard to personnel on board ships traversing the area. 
REPORT NUMBER: USNRDL-TR-981 
ACCESSION NUMBER: AD0481165 
 
Kenny, Henry J. An Analysis of Possible Threats to Shipping in Key 
Southeast Asian Sea Lanes. Alexandria, VA: Center for Naval Analyses, 1996. 
48p.  
ABSTRACT: International sea lanes through Southeast Asia are important to the economic 
well-being of billions of people throughout the world. As the interdependence of nations continues 
to grow, prolonged interruption of the vast amount of merchandise trade through these waters 
would seriously damage the economies of Southeast Asia and require the trading nations of Asia 
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and the Pacific to make difficult adjustments. This survey assesses the vulnerability of these sea 
lanes to blockage, focusing on three factors: the likelihood of blockage, to include a realistic 
appreciation of the possibilities and probabilities of blockage; the extent of blockage, ranging from 
full blockage to minor disruption or curtailment of maritime traffic; and the duration of blockage, 
ranging from days to years. Both potential military and non-military causes for blockage are 
evaluated in terms of these three factors. A separate study by the Center for Naval Analyses 
(CNA) examines the direct economic impact of the blockage of these key straits. 
ACCESSION NUMBER: ADA306514 
http://www.dtic.mil/docs/citations/ADA306514  
 
Kostygov, B. D. Mine-Torpedo Weapons During the Years of Soviet Power. 
Washington, DC: Department of the Navy, October 1967. 9p. Translation of 
Morskoi Sbornik (USSR) no. 9, p. 34-38, 1967.   
ABSTRACT: A brief history is given of the development and employment of naval mines and 
torpedoes in Russia. Particular attention is given to the developmental work  done between World 
Wars I and II.  
ACCESSION NUMBER: AD664228 
http://dtic.mil/docs/citations/AD664228 
 
Krumm, Theodore G. Mine Delivery Model: A Computer Simulation. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, May 1966.  420p.  
ABSTRACT: The Mine Delivery Model is a Monte Carlo computer simulation of the delivery of 
mines in detail by ships, submarines, and/or aircraft. Inputs are of such a nature as to permit the 
simulated execution of any specific mining plan and the outputs provide sufficient information for 
subsequent evaluation of the plan by a threat assessment model. The model as programmed for 
the CDC 1604 Computer consists of five programs. The first two programs convert input data, the 
third and main program is the mine delivery simulation, the fourth program provides a detailed 
printout of both inputs and game results, i.e., the calculated parameters for each mine layed 
accompanied by selected statistics, and the fifth program provides statistics and graphs on the 
distributions of the mine positions.  
ACCESSION NUMBER: AD0486069 
http://hdl.handle.net/10945/9579  
 
Lessons of the Falklands. Summary Report. Washington, DC: Department of 
the Navy, February 1983. 78p.  
ABSTRACT: Contents: Air Operations; Antiair Warfare/Antiship Missile Defense; 
Antisubmarine Warfare; Antisurface Warfare; Amphibious Warfare; Command, Control, and 
Communications; Electronic Warfare; Intelligence; Environmental Conditions; 
Logistics/Sustainability; Mine Warfare; Personnel; Press Coverage; Readiness and Mobilization; 
Ship Survivability; Special Forces Operations; Submarine Operations; Surface Ship Operations. 
ACCESSION NUMBER: ADA133333 
http://dtic.mil/docs/citations/ADA133333 
 
Lindgren, Edwin D. Impact of Mine Warfare Upon U.S. Naval Operations 
During the Civil War. Master’s thesis. Fort Leavenworth, KS: Army Command 
and General Staff College, 1994. 119p.   
ABSTRACT: This study investigates the impact of Confederate naval mine warfare against the 
operations of the U.S. Navy during the Civil War. Mine warfare was a cost effective method for 
the Confederacy to defend its long coastline and inland waterways. A wide variety of fixed, 
moored, and drifting mines were deployed and used with effect at locations along the Atlantic 
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coast, the Gulf coast, and along rivers, including those in the Mississippi basin. Despite loss and 
damage to thirty-five Union naval vessels, mine use had virtually no strategic impact upon the 
course of the war. At the operational level, effects were apparent. Federal naval operations at 
Charleston and on the Roanoke River were frustrated, in large part because of the mine threat. 
The impact of mines was great at the tactical level. These cost effective weapons caused delays 
in Union operations, resulted in involved countermine operations, and caused fear and 
apprehension in crews. The lessons from the mine warfare experience of the Civil War are still 
applicable in today's warfare environment. Naval mines are a preferred weapon of minor naval 
powers and the U.S. Navy will be required to deal with this threat when operating in the World's 
coastal regions.  




Lluy, Paul A. Mine Warfare: An Old Threat Presents New Challenges for 
NATO's Post-Cold War Navies. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, December 1995. 211p.   
ABSTRACT: This thesis analyzes the possible implications to global maritime interests posed 
by the growing international proliferation of advanced sea mines, and examines the role of 
NATO's mine countermeasures (MCM) forces in countering this threat in the post-Cold War 
security environment. It is argued that, given the Iraqi mining success during the Gulf War, the 
current global proliferation of sophisticated sea mines, and deficiencies in the international laws 
which govern their use, mine warfare will present a growing threat to vulnerable Western nations 
into the next century. Consequently, NATO's mine countermeasure forces will have a prominent 
role in future Alliance or UN-mandated out-of-area naval contingencies, ranging from 
counter-terrorism operations to major regional conflicts, and will be called upon to provide a 
credible MCM capability to protect Alliance and coalition naval forces, secure vital sea lines of 
communication (SLOCs), and ensure unimpeded maritime freedom of the seas prescribed under 
international law. NATO's capability to meet these challenges will depend largely on its ability to 
reorient its focus toward the requirements necessary to train and maintain a first-rate MCM rapid 
deployment force. As a leader within NATO, the United States Navy must assume the lead in 
forging multinational transatlantic MCM forces capable of dealing with any global mining 
contingency. 





Lu, Han-Chung. Using Expert Systems in Mine Warfare. Master’s thesis. 
Monterey, CA: Naval Postgraduate School, June 1991. 90p.  
ABSTRACT: Historically, sea mines warfare have played an important role in warfare, which a 
naval officer cannot afford to neglect. During the recent mine campaign in the Middle East 
involving Iran an Iraq, commanders delayed decisions on whether or not to deploy mine 
countermeasure (MCM) forces. As a result, damage occurred to ships in a minefield that could 
have been prevented by the speedy application of MCM. Before the operational mission 
commenced, there are several uncertain questions in the mind of the commander: Do the 
mine-fields exist. Which country laid the mines. What type of delivery platform laid the mines. 
Where are the mines. What k ind of mines are they. Do we need to deploy the MCM forces. 
Previously, these k inds of fuzzy questions were very difficult to answer by a tactical principle. In 
this thesis, the probabilistic inference network  in the expert system environment is used to answer 
the above questions. The probabilistic inference network  method is supported by the certainty 
factors. Calculations involving quantitative probabilities for answers to the above questions could 
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enable the MCM experts to offer suggestions to the commander for reducing the ship's 
vulnerability at sea during wartime. 




Marolda, Edward J. and G. W. Pryce. A Select Bibliography of the United 
States Navy and the Southeast Asian Conflict 1950 - 1975. Washington, DC: 
Naval Historical Center, June 1982. 54p.  
ABSTRACT: General Titles; Strategy, Tactics, and Policy; Air Operations; Riverine Operations; 
Coastal Patrol; Amphibious Warfare; Naval Gunfire Support; Special Operations; Mine Warfare; 
Advisors and Military Assistance; Civic Action; Maritime Evacuations; Military Construction; 
Logistic Support; Medical Support; Ships, Weapons, and Material; Prisoners of War; Tonk in Gulf 
Incident; Miscellaneous. 
ACCESSION NUMBER: ADA122955 
http://dtic.mil/docs/citations/ADA122955 
 
McMahon, James Patrick. Steady and Oscillatory Flow Forces on a Mark 6 
Moored Mine. Master’s thesis. Monterey, CA: Naval Postgraduate School, 1956. 
108p.   
ABSTRACT: A theoretical investigation is made of the forces acting upon a moored mine due 
to uniform and oscillatory fluid flow. The general problem is discussed analytically and 
approximate methods are presented to ascertain the forces to be expected. 
ACCESSION NUMBER: AD0826369 
http://hdl.handle.net/10945/14607 
 
McMaster, Robert L., Louis E. Garrison, and Steacy D. Hicks. Physical 
Characteristics of Additional Mine Behavior Test Areas. Interim Report. no. 
3. Rhode Island University, Kingston, Narragansett Marine Laboratory, June 
1955.   
ABSTRACT: None Available.  
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McMaster, Robert L., Louis E. Garrison, and Steacy D. Hicks. Mine Behavior 
Studies (1955). Rhode Island University, Kingston, Narragansett Marine 
Laboratory, December 1955.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0082793 
 
Mines, Antivehicular. Final report on test operations procedure.  Aberdeen 
Proving Ground, MD: Army Test and Evaluation Command, February 1972. 6p. 
Supersedes AD0724077 and AD0725536.   
ABSTRACT: The report provides a method for evaluation of antivehicular mine operational and 
functional characteristics. It identifies supporting tests, facilities, and equipment required. 
Provides procedures for functional suitability tests. It is applicable to land and underwater mines.  
REPORT NUMBER: AMCR-310-6 
ACCESSION NUMBER: AD0741099 
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Molina, Guy A. Navy Operational Planner – Undersea Warfare Module. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2016.  29p. 
Abstract: Joint maritime operational planning is the difficult task  of assigning various platforms 
to accomplish a multitude of missions in several areas of operations. The task  becomes more 
difficult as resources are limited, mission requirements evolve, and platform capabilities vary. 
Emerging threats and technology in the undersea domain have created renewed interest and 
increased the priority of undersea warfare (USW) planning. This thesis develops and provides a 
proof-of-concept for a decision-support tool to aid operational planning in a USW environment. 
Specifically, it provides an optimization model with an optimal solution that maximizes multi-
mission achievement in a theater USW environment through the scheduling of surface, sub-
surface, and air assets over a non-fixed time horizon. Tactics and their mathematical 
representation are an input to our model. This makes the model easily adapted to any USW 
scenario and other warfare areas where mission achievement can be measured quantitatively.  




Morgan, K.R. and M. Fennewald. Unmanned Testing of Fullerton Sherwood 
SIVA VSW Underwater Breathing Apparatus (UBA) for Very Shallow Water 
(VSW) Mine Countermeasure (MCM) Mission. Panama City, FL: Navy 
Experimental Diving Unit, October 1999. 20p.  
ABSTRACT: In response to the continuing challenge of conducting MCM in 
depths between 10 to 40 fsw, the CNO has authorized the Near Term Mine Warfare Campaign 
Plan. This plan includes the establishment of the VSW MCM Detachment as a primary supporting 
unit. Presently, no specific diving apparatus on the ANU list meets the demands set forth by CNO 
to conduct VSW MCM operations. NEDU has been tasked to test and evaluate the Fullerton 
Sherwood SIVA VSW UBA to determine if it meets the stringent requirements for operating in this 
mission area. NAVSEA Diving Safety Certification requirements must be met to achieve the 
designation of 'Authorized for Navy Use' set forth by NAVSEA 00C prior to fielding any UBA in the 
U.S. Navy. This report deals with the conduct of unmanned diving tests and procedures to verify 
functional characteristics in accordance with manufacturer's specifications and the VSW MCM 
UBA Performance Specification. 
ACCESSION NUMBER: ADA371173 
http://dtic.mil/docs/citations/ADA371173  
 
Morien, Steven B. The Operational Effects of Mine Warfare. Newport, RI: 
Naval War College, 5 February 1999. 28p.  
ABSTRACT: This paper demonstrates that naval mines are a threat to the operational 
commander and that there are actions he can take to reduce the operational effects of mine 
warfare. The first section demonstrates that mine warfare is a pertinent problem for the 
operational commander by examining three principle relationships. It examines the history of 
mine warfare from an operational perspective, warfare in the context of operational art and mine 
warfare in the context of the U.S. Navy and U.S. Marine Corps service visions. The second part 
of the paper explores the Mine Countermeasures (MCM) concept of operations, the difficulties 
countering the mine problem with recommendations to minimize the operational effects and lastly, 
the future of mine warfare in the context of "Joint Vision 2010" and beyond. This paper shows that 
the operational commander can minimize the operational effects of mine warfare by preventing 
mining, maintaining surveillance, minimizing maneuver space requirements, requesting MCM 
forces early in crisis, using creative schemes of maneuver and exploiting the miner's resource 
and environmental limitations. 







Morisseau, Peter M. Coast Guard Maritime Security in the Underwater 
Domain. Master’s thesis. Monterey, CA: Naval Postgraduate School, 2014. 43p. 
ABSTRACT: The Coast Guard serves as the primary agency responsible for maritime domain 
awareness (MDA) and transportation security under the Department of Homeland Security 
through the Ports, Waterways, and Coastal Security (PWCS) mission. While significant 
investments have been made in recent years for surface and air assets along with increased 
command and control capabilities, little has been done to expand the PWCS mission to the 
underwater domain. This thesis examines the need for the Coast Guard to develop MDA in the 
underwater domain. This is accomplished by applying the fundamental processes from capability 
gap analysis and analysis of alternatives (AoA), as would be necessary for initiating the 
acquisition process. Through the gap analysis and AoA processes, the organization is able to 
determine whether an operational need truly exists, whether current or emerging technology is 
available to support a materiel solution, and whether there is the appropriate level of investment. 
Ultimately, the intent of this thesis is to determine whether the Coast Guard has a validated 
capability gap, and what opportunities exist to close the gap. 





Mortiz, C. E. Antifouling Grease on Mine Cable, Test Report and Preliminary 
Recommendation. White Oak, MD: Naval Ordnance Laboratory, February 1944. 
3p.  
 ABSTRACT: None Available. 
ACCESSION NUMBER: AD0071105 
 
 
_______. Recommendations Regarding Anticorrosive and Antifouling 
Measures for Mines. White Oak, MD: Naval Ordnance Laboratory, August 1943. 
19p.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0071441 
 
 
Mulhearn, P. J., J. Boyle, and G. Crook. Sediment Properties Off Cairns. (A 
Report on Data obtained in August 1996). Melbourne, Australia: Defence 
Science and Technology Organization, June 1998. 62p.  
ABSTRACT: This report describes the properties of sediments off Cairns, North Queensland, 
obtained from samples gathered during trials with A.M.s Brolga and Bermagui in August 1996. 
These data were obtained in a survey of seabed properties to determine suitable sites and 
transects for TTCP trials of environmental reconnaissance techniques, which occurred in 
April/May 1997. The data are relevant to mine burial, acoustic propagation and high frequency 
reverberation, all important factors in mine warfare. The results form a worthwhile addition to the 
Mine Warfare Systems Centre and Australian Oceanographic Data Centre data bases, especially 
as the Cairns area appears to be typical of much of North Queensland's eastern coast and the 
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data herein include much information on sediment shear and bearing strengths, parameters 
which are critical to impact burial but which are rarely measured. 
REPORT NUMBER: DSTO-TN-0154 
ACCESSION NUMBER: ADA355873 
http://dtic.mil/docs/citations/ADA355873  
 
NAVY-21 UPDATE: Implications of Advancing Technology for Naval 
Operations in the Twenty-First Century. Washington, DC: National Research 
Council, 1993. 70p.  
ABSTRACT: In the summer of 1988, the National Research Council issued the Naval Studies 
Board's report Implications of Advancing Technology for Naval Operations in the Twenty-First 
Century, known as Navy 21 (National Academy Press, Washington, DC). The study had been 
carried out over the previous 18 months, at the U.S. Navy's request. In the terms of reference for 
that study, the Chief of Naval Operations (CNO) asked how future technological trends might 
change Navy force structure, what the impact of those changes on U.S. maritime strategy might 
be, and how the Soviet Union might respond. The study involved 188 civilian experts and 22 
Navy and Marine Corps liaison officers. It was informally agreed when the study was completed 
that it represented a broad and solid base from which to continue to examine the Navy's future 
problems, and that it would be useful to reexamine the position of the Navy and the country every 
5 to 10 years, to see what trends had been reinforced, what trends had changed, and how the 
differences would affect the Navy from then on. The purpose of this report is to revisit the 1988 
Navy-21 forecast of Navy trends and technological opportunities in light of world events in the 
5-year period from 1988 to 1993. A few major themes emerged from this update of the 1988 
Navy-21 report, as indicated: (1) Orienting to a New Environment; (2) The Information War Is 
Crucial: Intelligence, Combat Information Network , Battle Management; (3) Air and Surface 
Forces: A New Balance-Precision Strike, Focused Defense; (4) Amphibious Forces: Enhanced 
Force Projection Ashore; Countermine Critical; (5) Undersea Forces: Other Than Strategic 
Forces, Shore Oriented; and (6) New Approaches to Managing Technology and People Issues for 
Urgent Navy Attention. 
ACCESSION NUMBER: ADA306545 
http://dtic.mil/docs/citations/ADA306545  
 
Newman, J. N., P. Plaia, and E. E. Zarnick. Pitching Motions of a Moored 
Submerged Mine in Waves. Final report. Washington, DC: David Taylor Model 
Basin, Hydromechanics Laboratory, March 1966. 30p.  
ABSTRACT: This report describes a theoretical and experimental investigation of the pitching 
motions of a moored, submerged mine. The theoretical predictions are based upon linearized-
wave theory as well as the assumptions that the body is slender and axisymmetric and is 
ballasted to be at equilibrium in the horizontal plane. The mooring cable is assumed to be 
massless and inelastic; the fluid is assumed to be inviscid. The theory results in an equation of 
undamped motion.  Parallel experimental results were obtained on a 2-foot long model in 
wavelengths ranging from 15 to 55 feet, and these results confirm the theoretical predictions 
except in the vicinity of resonance, where viscous damping is important. Full-scale predictions are 
made for the root-mean-square pitching motions in Sea States 4 through 7 for two proposed mine 
configurations at various depths of submergence. The predicted values are from 1 to 9 degrees in 
Sea State 4, depending on depth and mine configuration, increasing to greater than 25 degrees 
in Sea State 7.  
REPORT NUMBER: DTMB-2151 






Niemann, Klaus-Peter. Mine Warfare Forces. Washington, DC: Naval 
Intelligence Support Center,. Translation Division: 25 April 1983. 10p. [Trans. of 
Soldat und Technik, D 6323 E, n.p., v. 2, p. 62-67, February 1983.]   
ABSTRACT: No abstract available. 
ACCESSION NUMBER: ADA128971 
http://www.dtic.mil/docs/citations/ADA128971 
 
Page, Richard L. Impact of Naval Mining on Operational Maneuver and 
Planning. Newport, RI: Naval War College, 3 June 1996. 23p.  
ABSTRACT: Despite the fact that U.S. Armed Forces have repeatedly seen and felt the impact 
of naval mining during this century, naval mine countermeasures capabilities have yet to be fully 
evaluated and accurately addressed in today's operational planning. Naval mine warfare, one of 
the least expensive and easiest to deploy methods of warfare, has the ability to prevent or delay 
opponents from achieving the critical operational functions of maneuver and mobility. This being 
the case, it is imperative that the operational commander recognize and adequately plan for a 
naval mining threat within a theater of operations.  Operational plans for maneuver within the 
maritime environment must include all of the complex mine warfare variables in development of 
realistic timelines for maneuver and operational progression. An accurate mine clearance timeline 
is critical to the commander's assessment of an operational plan's feasibility. If the primary sea 
line of communication is unavailable within operational deadlines, alternative plans must be 
developed. Alternative options available to the operational commander are secondary sea lines of 
communication or a combination of sea lines of communication and extensive air/land lines of 
communication. These alternatives must be fully addressed and played in exercises which test 
operational plans and serve to familiarize all concerned with the dramatic impact of naval mining 
on operational maneuver and the mobility of forces. 
ACCESSION NUMBER: ADA312219 
http://dtic.mil/docs/citations/ADA312219  
 
Patterson, Andrew, Jr. and Robert A. Winters. Historical Bibliography of Sea 
Mine Warfare. Washington, DC: National Academy of Science, National 
Research Council, Mine Advisory Committee, January 1976. 146p.   
ABSTRACT: One of the several objectives of the PROJECT NIMROD effort was to correct a 
number of misconceptions regarding the effectiveness of the mine as a modern naval weapon: 
misconceptions which consistently rendered more difficult the support of an aggressive research 
and development program. The results of this effort were included in the final report of PROJECT 
NIMROD, and subsequently issued as a separate report entitled 'A Brief History of Mine Warfare.' 
Research on the 'History' provided an unique opportunity to assemble most of the historical 
literature on mine warfare. Having gone to considerable effort to identify and gain access to well 
over two thousand documents, continuing to the present time, the authors believe the effort 
should be preserved in the form of a bibliography for use by future researchers. This document is 
offered for that purpose.  
ACCESSION NUMBER: ADA058556 
http://dtic.mil/docs/citations/ADA058556 
 
Perraut, Richard E., Jr. Gulf War Lessons Learned by Iraq (A.K.A. How to 
Fight the United States and Win). Final report. Newport, RI: Naval War 
College, 17 June 1994. 37p.  
ABSTRACT: The invasion of Kuwait was undertaken by Saddam Hussein to solve his severe 
economic problems, to fix a historical claim, to secure access to the Persian Gulf, and to increase 
his personal power and status within the Middle East. Iraq's campaign was built on some flawed 
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assumptions and unraveled in execution. In a future campaign to invade Kuwait, Iraq could apply 
what it learned from the Gulf War. There are two main approaches: what Iraq could do to keep 
the United States out of the Gulf and how to fight deployed U.S. forces. Keeping U.S. forces out 
of Saudi Arabia would greatly hamper U.S. efforts to liberate Kuwait. If U.S. forces are deployed 
to the region, Iraq has three options. First, Iraq could fight the United States nose-to-nose and 
seek a negotiated settlement before the United States overwhelms the Iraqi forces. Secondly, 
Iraq could attempt to bloody the U.S. nose with attacks to inflict massive casualties in order to 
undermine the U.S. and Saudi Arabia's will to continue military actions against Iraq. And thirdly, 
Iraq could immediately seek a negotiated settlement hoping to keep at least part of Kuwait. Based 
on these approaches and options, USCENTCOM faces many serious planning challenges for the 
next Gulf War in terms of responding, deploying, and fighting. Gulf War, Desert Storm, WMD, Sea 
mines, Coalition, Saudi Arabia, Kuwait, Iraq, Saddam, USCENTCOM. 
ACCESSION NUMBER: ADA283409 
http://dtic.mil/docs/citations/ADA283409  
 
Pritchard, Lane L. Distributed Computing Environment for Mine Warfare 
Command. Master’s thesis. Monterey, CA: Naval Postgraduate School, June 
1993. 108p.   
ABSTRACT: The Mine Warfare Command in Charleston, South Carolina has been converting 
its information systems architecture from a centralized mainframe based system to a 
decentralized network  of personal computers over the past several years. This thesis analyzes 
the progress of the evolution as of May of 1992. The building blocks of a distributed architecture 
are discussed in relation to the choices the Mine Warfare Command has made to date. Areas that 
need further attention and development are discussed based on the research findings. Finally, 
recommendation for future planning, procurement and improvements to the system are made. 
Lessons learned by this command during the conversion to a networked system are described. 




Proceedings of the Ship Control Systems Symposium (7th) Held in Bath, 
England on 24-27 September 1981. Volume 1.  Ministry of Defence, Bath 
(England): 27 September 1984. 115p. [See also Volume 2, ADA211134.]  
ABSTRACT: Contents: Digital progress in the Royal Navy; US Navy control systems overview; 
Machinery control initiatives -- A Canadian perspective; Ship automation -- A Dutch view on 
practice and progress; Digital control and surveillance system for the M-Class frigate of the Royal 
Netherlands Navy; Propulsion control in the Swedish M80 Class Mine Countermeasures Ships; 
Practical experience in the application of microprocessors to machinery control and surveillance; 
Multivariable adaptive control of ships motions; A classical approach to a microprocessor based 
PID Autopilot design; Model tests and full-scale trials with a rudder-roll stabilisation system.  
ACCESSION NUMBER: ADA211133 
http://dtic.mil/docs/citations/ADA211133   
Project Pebble. A Study of Mine and Mine Countermeasures Operations in 
Guerrilla Warfare. Volume 1. Assumptions, Conclusions and 
Recommendations. Washington, DC: National Academy of Sciences, Mine 
Advisory Committee, 1965. 52p.  
ABSTRACT: The Project PEBBLE Study Group investigated the problems of mine warfare as 
employed and encountered in Phase 2 of Guerrilla Warfare. Mine types covered were: (1) land 
mines, (2) river mines, (3) shallow-water coastal mines, and (4) limpet mines. Major areas 
covered by the study were: (1) The Political, Social, Economic and Psychological Environment, 
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(2) Physical Environment, (3) Waterborne Vehicles, (4) Mines and Mining, (5) Mine 
Countermeasures, and (6) Swimmer and Swimmer Countermeasures. Conclusions and 
recommendations resulting from the study are presented. 
ACCESSION  NUMBER: AD0370389 
http://www.dtic.mil/docs/citations/AD0370389 
Project Pebble. A Study of Mine and Mine Countermeasures Operations in 
Guerrilla Warfare. Volume 3: Bibliography (REDACTED). Washington, DC: 
National Academy of Sciences, Mine Advisory Committee, 1966. 100p.  
ABSTRACT: Project PEBBLE, a study of mine and mine countermeasures operations in 
Guerrilla Warfare, was conducted under the sponsorship of the Office of Naval Research, the 
Advanced Research Projects Agency and the National Academy of Sciences-National Research 
Council's Mine Advisory Committee during the summer of 1965. In preparation for the Study a 
library containing approximately 900 documents pertaining to various aspects of the problem was 
assembled. Based on the recommendation of many members of the Study Group the accession 
list to this library has been edited and arranged into the form of a bibliography. It does not 
represent a complete nor a selective listing of the documents relating to mine and mine 
countermeasures operations in Guerrilla Warfare, but it is perhaps the most complete 
comprehensive and up-to-date compilation of this particular subject. For this reason, it is being 
made available to authorized activities. 
ACCESSION  NUMBER: AD1014751 
http://www.dtic.mil/docs/citations/AD1014751 
Research and Exploratory-Development Event Descriptions. Appendix I. A 
Study of the Research and Exploratory-Development Origins of the Naval 
Mines Mark 56 and 57. Report on Project Hindsight - Task 1. White Oak, MD: 
Naval Ordnance Laboratory, June 1966. 249p.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0835045 
http://dtic.mil/docs/citations/AD835045 
 
Rios, John J. Naval Mines in the 21st Century: Can NATO Navies Meet the 
Challenge? Master’s thesis. Monterey, CA: Naval Postgraduate School, 2005. 
61p. 
ABSTRACT: With the end of the Cold War, NATO countries have embarked on transformation 
initiatives within their militaries to address the new security realities of the 21st century. One of 
the realities that has not changed is the threat posed to modern navies by sea mines. Global 
proliferation of sea mines, both older variants and advanced designs, has continued to grow and 
presents a unique challenge to maritime security for NATO. As NATO forces engage in more 
expeditionary operations, they must be prepared to counter the danger posed by mines from 
state and non-state actors. This includes ensuring that vital sea lines of communication (SLOCS), 
strategic chokepoints throughout the world, commercial ports and naval bases remain open and 
uncontested. In order to meet the challenge of the 21st century mine threat, NATO must continue 
to develop balanced MCM capabilities that satisfy expeditionary requirements (such as OMCM for 
in-stride operations) while maintaining effective dedicated forces to conduct sustained MCM 
operations against more traditional mining operations. 
ACCESSION NUMBER: ADA435603 




Russell, Bruce F. Operational Theater Mine Countermeasures Plan: More 
Than a Navy Problem. Monograph. Fort Leavenworth, KS: Army Command and 
General Staff College, 14 May 1995. 54p.   
ABSTRACT: This monograph finds that theater commanders, with vital maritime choke 
points/canals in their theater, should have their J-5 planners develop and integrate a 
comprehensive counter mine plan into the theater's campaign plans. In the past, regional mine 
countermeasure's plans have been viewed as a Navy responsibility. However, today's theater 
commander may face short regional conflict warning times which require the conduct of mine 
countermeasures (MCM) operations before Naval MCM planners and their forces (ships and 
aircraft) can arrive in theater. Using joint theater forces (Army, Air Force, Special Operations 
Forces, Navy, and Space assets), the theater commander can conduct MCM operations to 
prevent mines from going in the water or to detect and record locations of enemy mine laying 
operations, reducing greatly the time required for counter mine operations by Naval MCM ships 
and aircraft upon their in-theater arrival. The coordination and allocation of Joint theater forces to 
conduct MCM operations requires a theater commander to plan and prepare for mining threats 
long before the first enemy sea mine enters the water. This monograph uses the Secretary of 
Defense's October 1993 Report on the Bottom-Up Review as a reference, to identify real world 
MCM missions from a scenario that involves two nearly simultaneous conflicts in the Korean and 
Persian Gulf regions. To execute counter mine missions in these theaters, the J-5 planning staffs 
must develop MCM plans for the theater commander. This monograph takes the J-3 planner 
through the required building blocks to develop an effective theater MCM plan. The monograph 
describes the North Korean and Iraqi mining threats, past and present, to include mine types, 
mine delivery platforms, and possible battlespace areas that could be effectively mined. The 
strengths and weaknesses of U.S. MCM forces, ships and aircraft. 
ACCESSION NUMBER: ADA301152 
http://dtic.mil/docs/citations/ADA301152  
 
Ryan, P. J. and C. J. Akenfelds. Effect of Ship Motion on Ship Magnetic 
Signature. Ascot Vale (Australia): Materials Research Laboratories, May 1988. 
33p.  
ABSTRACT: The effects of roll, pitch and yaw motions on a ship's magnetic signature are 
investigated. These three modes of rotary motion, each simple harmonic, are treated as 
uncoupled and a dipole model representation is used to describe the ship's magnetization. 
Signatures are computed for a model ship assumed, for simplicity, to be bearing due magnetic 
North and compared with the steady-state signatures (for no rotary motion). Oscillatory magnetic 
field components result from these ship motions which decrease in significance, compared to the 
steady-state fields, as the observation point is moved further away from the ship's passage. 
These field deviations decrease more rapidly with a beam displacement than with depth. 
Variation with ship speed is more complicated and depends critically on the values assigned for 
the amplitudes, frequencies, and relative phases of the three modes of motion. In high sea states 
the magnetic signatures can vary considerably from those in calm seas with implications for 
magnetic-influence mine actuation. 
ACCESSION NUMBER: ADA200045 
http://dtic.mil/docs/citations/ADA200045 
 
Savitz, Scott. Psychology and the Mined: Overcoming Psychological 
Barriers to the Use of Statistics in Naval Mine Warfare. Alexandria, VA: 
Center for Naval Analyses, 2006. 40p. 
ABSTRACT: Mine warfare (MIW) almost always entails uncertainty and imprecise 
assessments regarding risk . Statistics can be combined with intelligence estimates to help a 
commander asses the number of residual mines after a clearance operation has been completed. 
Despite the potential value of statistical analyses in mine warfare (MIW), both experimental 
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psychology and historical examples demonstrate impediments to their use. The purpose of this 
paper is to enumerate both means by which statistical analyses can inform and complement 
commanders' judgement, and to illuminate some of the psychological factors that can prevent 
such analyses from being used effectively. By increasing awareness of human biases in 
judgement, and offering tools for statistical assessment as well as active debiasing, the paper 
aims to help commanders make better decisions in a mined environment. 
http://www.cna.org/documents/D0013693.A2.pdf 
 
Scala, Peter A. U. S. Logistics Vulnerability: Major Regional Conflict With 
Iran. Newport, RI: Naval War College, Department of Operations, 16 May 1994. 
45p.  
ABSTRACT: The United States has chosen to emphasize a power projection role for its 
military. This capability proved itself during Operation Desert Storm. However, Desert Storm also 
pointed out a significant weakness. To stop the U.S. military, an enemy need only interrupt the 
logistics chain. How well does the U.S. guard its Logistics ability? This paper addresses the 
possibility that a dedicated, marginally capable opponent could do significant damage to the U.S. 
Logistics system. This in turn could cause the U.S. to abandon or change national priorities. 
ACCESSION NUMBER: ADA283377 
http://dtic.mil/docs/citations/ADA283377  
 
Schnell, David A. Stormy Waters: Technology, Sea Control and Regional 
Warfare. Master’s thesis. Monterey, CA: Naval Postgraduate School, June 1994. 
165p.   
ABSTRACT: An important aspect of the current strategic calculus is the diffusion of technology 
and proliferation of advanced weaponry, particularly naval weapon systems. This is of particular 
concern for the United States' Navy, historically the first on-scene and the likely target of any 
initial challenge to our presence. The Navy's new war-fighting doctrine, '...From the Sea' focuses 
the Navy on these challenges. However, it has not been complimented by the necessary 
recapitalization and procurement to make it truly operational. To bridge the gap between the 
doctrinal concepts of '...From the Sea' and current capabilities, the Navy must improve its ability 
to exercise sea control and dominate the littoral battlespace. This will require tough procurement 
choices and significant investments in mine warfare, advanced military aircraft and 
state-of-the-art C4I systems. It may also be necessary for the Navy to postpone certain 
improvements or abandon certain missions in order to refocus and selectively modernize 
elements of the fleet.  




Solberg, Bennett Jon. Sleep Patterns of Naval Aviation Personnel 
Conducting Mine Hunting Operations. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, September 2006. 81p.   
ABSTRACT: Detailed research conducted over the past forty years has conclusively 
determined that varying degrees of sleep loss shifts in sleep cycle increased stress and even 
changes in time zone with respect to daylight transition result in a myriad of physiological and 
psychological degradations (Helmreich 2000). Fatigue affects human performance adversely 
resulting in predictable changes not only on the individual level but also on the system as a 
whole. This descriptive study investigates the amount and quality of sleep received by aviation 
personnel assigned to an operational squadron conducting mine hunting operations. Wrist activity 
monitors (actigraphs) were used to determine objective assessments of sleep quantity and 
quantity. Demographic variables and additional measures such as reported sleepiness fatigue 
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ratings caffeine and alcohol use were also collected. Despite a number of factors which altered 
the original study design significant differences in amount of sleep, sleep quality and predicted 
effectiveness of personnel by officer-enlisted status were identified. 




Stacy, Ernest B. How Vulnerable are U.S. Critical Seaports to a Waterborne 
Mine Threat? Newport, RI: Naval War College, Joint Military Operations 
Department, 2007. 25p.  
ABSTRACT: The events of 11 September 2001 illustrate al Qaeda's high aspirations and 
desire to achieve maximum effect. Halting most or all shipping traffic to and from the United 
States, if only for a short time, would achieve such an effect. Terrorists may have drawn lessons 
from recent history, such as the 1990-1991 Gulf War and the 1980s Tanker War, with regard to 
naval mines. Mines are a simple, inexpensive, asymmetric threat that could be used to cause 
enormous economic damage to the United States. The probability of terrorists resorting to 
waterborne mining is almost impossible to determine. However, one can determine and 
implement measures aimed at reducing the United States' vulnerability. Examination of the 
possible effects, should deterrence fail, would also allow one to determine and implement a 
reasonable, well-prepared course of action to mitigate those effects. 
ACCESSION NUMBER: ADA463869 
http://dtic.mil/docs/citations/ADA463869 
 
Strain, Patrick M. Amphibious Operations in the 21st Century: A Viable 
Forced-Entry Capability for the Operational Commander. Fort Leavenworth, 
KS: Army Command and General Staff College, School of Advanced Military 
Studies, 14 May 1993. 67p.   
ABSTRACT: Since the demise of the former Soviet Union, the world has witnessed greater 
international turmoil, aggression, and conflict. The possibility of a global conflict is minimal, but 
the opportunities for United States involvement in regional conflicts has increased in order to 
protect its vital interests. The current reductions in armed forces and forward deployment of units 
require the maintenance of a strong power projection and forced-entry capability. The two form of 
force-entry operations available to the operational commander are amphibious and airborne 
operations. The requirement to conduct amphibious forced-entry operations remains valid. The 
United States is a maritime nation and the majority of its interests lie close to the sea. However, 
the reduction in amphibious shipping, naval surface fire support, and mine-countermine 
capabilities, and the proliferation of advanced technology and weapons to potential third world 
foes, calls to question the ability of the United States to conduct traditional amphibious 
forced-entry operations. To remain viable in a much more lethal environment, amphibious 
operations must be conducted from a maneuver warfare perspective. 
ACCESSION NUMBER: ADA274020 
http://dtic.mil/docs/citations/ADA274020  
 
Stresau, R. H. and L. D. Hampton, L. E. Starr. Boostering Requirements of 
Mines. White Oak, MD: Naval Ordnance Laboratory, August 1956.   
ABSTRACT: None available. 
REPORT NUMBER: NAVORD-4277 
ACCESSION NUMBER: AD0114068 
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Su, Ming-Yang, Y.L. Hsu, C.L. Vincent, and Robert E. Jensen. Developing a 
Joint Army/Navy Coastal Wave Prediction Program. Stennis Space Center, 
MS: Naval Research Laboratory, 1996. 103p.  
ABSTRACT: This planning report presents a technical summary and recommendations for 
jointly developing improved coastal wave prediction capabilities for the Army and Navy, and was 
prepared by the Army/ Navy Wave Prediction Group. Wave related physical processes are crucial 
for both Army and Navy operations, such as mine, amphibious, and logistics over the shore. 
Current coastal wave prediction capabilities are inadequate to meet several critical nearshore 
operational requirements. Nearshore physical environments are intrinsically more complicated 
than deep water due to strong interactions of waves with currents and irregular bathymetry. 
Important dynamic processes include wave shoaling, refraction, diffraction, and energy 
dissipation through wave break ing and bottom friction. Attention must be given to wave-driven 
nearshore processes, which in turn influence wave conditions. The fine resolution (both spatial 
and temporal) coastal wind forecasting plays an equally central role in this endeavor. Coupled 
with the increased complications of the coastal regions is the stringent requirement that many 
DoD coastal littoral warfare requires a higher level of accuracy than deep-water counterparts. 
This report presents a technical strategy with a vertically integrated approach for improving DoD 
wave prediction capabilities to advance current state-of-the- art. The strategy encompasses 
theoretical and experimental studies, comprehensive new field measurements, numerical 
modeling, and operational validation/evaluation/modification. Substantial common interests 
currently exist between the Army and Navy, thus a new R&D program jointly funded and 
executed is deemed to be timely and cost effective. The final deliverable of this joint program will 
be an improved integrated coastal wave prediction system for Army and Navy operational needs. 
REPORT NUMBER: NRL/MR/7330--95-7686; NIPS-96-83400 
ACCESSION NUMBER: ADA310243 
http://dtic.mil/docs/citations/ADA310243  
 
Technology for the United States Navy and Marine Corps, 2000-2035. 
Volume 7: Undersea Warfare. Washington, DC: National Research Council, 
Naval Studies Board. 1997. 124p.   
ABSTRACT: This report is part of the nine-volume series entitled Technology for the United 
States Navy and Marine Corps, 2000-2035: Becoming a 21st-Century Force. The series is the 
product of an 18-month study requested by the Chief of Naval Operations, who, in a 
memorandum on November 28, 1995, asked the National Research Council to initiate through its 
Naval Studies Board a thorough examination of the impact of advancing technology on the form 
and capability of the naval forces to the year 2035. To carry out this study, eight technical panels 
were organized under the committee on Technology for Future Naval Forces to examine all of the 
specific technical areas called out in the terms of reference.  




Thomas, Marc J. Missing from the Toolbox: Preemptive Strike. Final report. 
Newport, RI: Naval War College, 16 May 1995. 21p.  
ABSTRACT: The national security strategy of the United States requires the military to 
prosecute two nearly simultaneous major regional conflicts. This is similar to the Israeli asymetric 
strategy of fighting one enemy white holding another. Once the first is defeated, Israeli attention 
focuses on defeating the second enemy. To make the strategy work , the Israelis pre-emptively 
strike their enemies to gain the initiative. American national strategy does not include a provision 
for preemptive action. Past American wars, including the Persian Gulf War, relied on a significant 
build-up of regional combat power before tak ing offensive action. An enemy might conclude that 
the best way to fight the United States is to isolate the region from the introduction of U.S. forces. 
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A combination of sea mines and an anti-air lift plan could keep U.S. forces from a theater. 
Because sea mining is likely to be part of an initial enemy action, preempting sea mining 
operations is as important as gaining air superiority. Once the sea mines are planted, will take 
significant time to conduct mine counter-measures operations. An enemy with a clearly defined 
objective and good diplomatic initiative could use the time that the U.S. was isolated from the 
theater to gain a peace on its terms. 
ACCESSION NUMBER: ADA297956 
http://dtic.mil/docs/citations/ADA297956  
 
Trinque, Derek A. Sea Basing: Persistent Power Projection in the Face of the 
Naval Mine Threat. Newport, RI: Naval War College: Joint Military Operations 
Department, 2004. 24p. 
ABSTRACT: Sea Basing is a viable concept for the projection of joint forces, even in the 
presence of a naval mine threat. Operation IRAQI FREEDOM shows that the United States will 
not always be able to rely on host nation support and basing. Sea Basing offers an alternative to 
basing forces ashore in host nations. A Sea Base is inherently joint, and less vulnerable to attack  
than land-based forces. Despite the relative security of Sea Basing, area access denial weapons 
can threaten the Sea Base. Primary among these threats are naval mines. The widespread 
proliferation and simplicity of mines make them an ideal weapon for a weak coastal state. The 
U.S. Navy has a checkered past with respect to mine warfare, but ongoing innovations have 
potential to improve mine countermeasures throughout the fleet. To counter the mine threat, 
commanders can attempt to prevent mines from being laid, avoid laid mines, clear the mines, or 
choose to operate in mined waters after assessing the risk . Prevention of minelaying requires 
permissive ROE, and persistent ISR. Avoiding mines requires persistent ISR. Mine clearance 
requires a significant amount of time. Naval planners and JFCs should continue to pursue the 
development of Sea Basing capabilities. By ensuring future expeditionary forces are compatible 
with Sea Basing, and improving the organic MCM capability of naval forces, commanders and 
force planners can greatly improve the flexibility of joint power projection. 
ACCESSION NUMBER: ADA422745 
http://dtic.mil/docs/citations/ADA422745  
 
U.S. General Accounting Office. Issues Identified in 21 Recently Published 
Major Weapon System Reports. Washington, DC: The Office, Procurement and 
Systems Division, June 1980. 92p.  
ABSTRACT: This report summarizes 21 major weapon system reports we issued during 
January and February 1980. The purpose is to focus attention on the principal issues found to be 
common among several weapon programs. The report also serves as a quick  reference to all our 
major acquisition work  during the past 12 months. The majority of issues affecting the weapon 
systems' mission effectiveness are concerned with operational or performance limitations, 
survivability or vulnerability, availability, requirements, and reliability.  
REPORT NUMBER: GAO/PSAD-80-43 
http://www.gao.gov/products/PSAD-80-43 
 
U.S. General Accounting Office. Mine Warfare: Ingleside, Texas, May Not Be 
the Best Location for Consolidation. Washington, DC: General Accounting 
Office, National Security and International Affairs Division, December 1991. 8p.   
ABSTRACT: This report concludes that the Navy's decision to homeport its mine 
countermeasures ships at Ingleside will necessitate the expenditure of significant additional funds 
to accommodate the ships and consolidate other mine warfare forces. Ingleside's distance from 
the Atlantic and Pacific Fleets could also increase operational costs and hamper efforts to better 
integrate mine warfare forces into overall Navy operations. Further, we believe that the Navy has 
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not adequately addressed these concerns of sufficiently analyzed the potential benefits of 
locating mine warfare forces at a base on both the East and West Coasts. 
REPORT NUMBER: GAO/NSIAD-92-63 
ACCESSION NUMBER: ADA244141 
http://www.gao.gov/products/NSIAD-92-63 
 
U.S. General Accounting Office. Navy Mine Warfare: Budget Realignment Can 
Help Improve Countermine Capabilities. Washington, DC: General Accounting 
Office, National Security and International Affairs Division, 13 March 1996. 53p.   
ABSTRACT: Operation Desert Storm highlighted major weaknesses in the Navy's capability to 
detect and disarm enemy mines. The Navy possessed only a very limited capability at that time to 
conduct mine countermeasures at various water depths. In addition, two Navy warships, the 
U.S.S. Princeton and the U.S.S. Tripoli, both struck  Thaqi mines in open waters in the Persian 
Gulf. The combined damage to the two ships, which totaled about $21.6 million, was caused by 
two mines-one estimated to cost $10,000 and the other about $1,500. The Navy has since made 
a number of organizational changes and initiated several research and development projects to 
address the weaknesses in its mine countermeasures program. At the request of the Chairman, 
Subcommittee on Military Research and Development, House Committee on National Security, 
GAO examined the steps the Navy is tak ing to ensure a viable, effective naval force that will be 
ready to conduct mine countermeasures in two nearly simultaneous major regional conflicts. 
Specifically, GAO evaluated the (1) status of the Navy's research and development projects, (2) 
readiness of the Navy's on-hand mine countermeasures assets, and (3) match between the 
Navy's planned and on-hand mine countermeasures assets and its mine countermeasures 
requirements. 
REPORT NUMBER: GAO/NSIAD-96-104 




U.S. General Accounting Office. Navy Mine Warfare: Plans to Improve 
Countermeasures Capabilities Unclear. Washington, DC: General Accounting 
Office, National Security and International Affairs Division, June 1998. 27p.  
ABSTRACT: This report discusses the Navy's plans for improving mine countermeasures 
(MCM) capabilities; provides information on the status of current research, development, test, and 
evaluation (RDTE) programs; and evaluates the process the Department of Defense (DOD) used 
to prepare the annual certification required by Public Law 102-190. 
REPORT NUMBER: GAO/NSIAD-98-135 




U. S. Naval Forces, Vietnam Monthly Historical Supplement for January 
1967. Naval Forces, Vietnam, 20 March 67. 110p.   
ABSTRACT: None available. 






U.S. Naval Forces, Vietnam Monthly Historical Supplement for March 1967. 
Naval Forces, Vietnam, 29 May 67. 121p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953640 
http://www.dtic.mil/docs/citations/ADA953640 
 
U.S. Naval Forces, Vietnam Monthly Historical Supplement for April 1967. 
Naval Forces, Vietnam, 3 July 67. 104p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953639 
http://www.dtic.mil/docs/citations/ADA953639  
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for May 1967. 
Naval Forces, Vietnam, 5 July 67. 51p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953638 
http://www.dtic.mil/docs/citations/ADA953638 
 
U.S. Naval Forces, Vietnam Monthly Historical Supplement for December 
1967. Naval Forces, Vietnam, 7 May 68. 167p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953641 
http://www.dtic.mil/docs/citations/ADA953641 
 
U.S. Naval Forces, Vietnam Monthly Historical Supplement for June 1968. 
Naval Forces, Vietnam, 18 February 69. 185p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953598 
http://dtic.mil/docs/citations/ADA953598 
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for January 1970. 
Naval Forces, Vietnam, 10 March 1970. 197p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953634 
http://dtic.mil/docs/citations/ADA953634  
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for April 1970. 
Naval Forces, Vietnam, 13 June 1970. 138p.    
ABSTRACT:  None available. 







U.S. Naval Forces, Vietnam Monthly Historical Summary for June 1970. 
Naval Forces, Vietnam, 17 September 1970. 111p.   
ABSTRACT:  None available. 
ACCESSION NUMBER: ADA953607 
http://dtic.mil/docs/citations/ADA953607 
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for July 1970. 
Naval Forces, Vietnam, 22 September 1970. 75p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953606 
http://dtic.mil/docs/citations/ADA953606 
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for August 1970. 
Naval Forces, Vietnam, 6 October 1970. 90p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953605 
http://dtic.mil/docs/citations/ADA953605 
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for September 
1970. Naval Forces, Vietnam, 8 November 1970. 87p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953604 
http://dtic.mil/docs/citations/ADA953604 
 
U.S. Naval Forces, Vietnam Monthly Historical Summary for November 
1970. Naval Forces, Vietnam, 9 February 1971. 94p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953596 
http://dtic.mil/docs/citations/ADA953596 
 
U. S. Naval Forces, Vietnam Monthly Historical Summary for May 1971. 
Naval Forces, Vietnam, July 1971. 163p.    
ABSTRACT: Naval actions continued to decrease in May, reaching a near standstill in four 
AOs and remaining very light in five AOs. However, in the TRAN HUNG DAO VI AO the activity 
was heavy, with an unprecedented 160 enemy slain; in the TRAN HUNG DAO IV AO the number 
of engagements doubled; while the TRAN HUNG DAO XVII AO, the U Minh forest campaign 
continued to be one of the key combat zones, accounting for 45 enemy casualties. The enemy 
again took recourse in sapper activity, with a drastic increase to 17 watermining incidents on the 
Cua Viet, including the sink ing of a water taxi which caused the death of 30 civilians. Elsewhere, 
there were five minings in the U Minah and one on the Upper Saigon River. Enemy sappers 
succeeded in blowing up six POL tanks at Cam Ranh Bay on 23 May. MARKET TIME operations 
underwent a revision of the Inner Barrier, shifting from fixed patrol stations to the 'cloud concept' 
of specially formed task  units patrolling in high threat areas. The U.S. Navy in-country strength 
continued to decline in May. As of 3 June there were 11,310 naval personnel in South Vietnam, a 
reduction of just less than 1000 men in the course of the month.  




U. S. Naval Forces, Vietnam Monthly Historical Summary for August 1971. 
Naval Forces, Vietnam, October 1971. 132p.  
ABSTRACT: Enemy overt military activity has been low in the Delta for the past two months. 
The current lull could be attributed to (1) a general reconsolidation of forces during which time 
enemy units were training, refitting, and resupplying; and (2) a renewed emphasis on political 
maneuvering in an effort to influence the outcome of both the Lower House and Presidential 
elections. It was believed that the former was successfully completed to the point where enemy 
assets could then be directed toward political action involving increased propagandizing, 
indoctrination, and proselytizing. An attempt at disrupting the Lower House elections on 29 
August did not materialize in the form of overt military activity. On 17 August the SS GREEN BAY 
was sunk in Qui Nhon Harbor, mak ing her the fourth major ship mined in the last 17 months, and 
touching off a large scale review of harbor security in all the Coastal Zones. POL stocks at the 
Cambodian capital reached comfortable levels, as the number of ships per convoy was doubled 
in July, ending for the second month in a row a POL drought.  
 ACCESSION NUMBER: ADA953901 
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U.S. Naval Forces, Vietnam Monthly Historical Summary for September 
1971. Naval Forces, Vietnam, 23 November 1971. 106p.   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA953636 
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United States Naval Mine Warfare Plan, Third Edition, Fiscal Year 1996-1997 
Programs. Washington, DC: Department of the Navy, 1997. 80p.   
ABSTRACT: The Third Edition of the Mine Warfare Plan: (1) Explains how U.S. Naval Forces 
will conduct mine warfare operations; (2) Assesses our mine warfare strengths; (3) Identifies 
capability shortfalls; (4) Outlines our initiatives for providing the mine warfare capabilities our 
naval forces will require in the 21st century. The Mine Warfare Plan also includes summaries of 
mine warfare technologies and the associated programs designed to meld these new 
technologies into the operational environments. 
ACCESSION NUMBER: ADA321292 
http://dtic.mil/docs/citations/ADA321292  
 
Van Matre, Nicholas H. and Robert J. Harrigan. A Comparative Evaluation of 
Group IV Personnel Assigned to the USS Catskill: Follow-Up Performance 
Evaluation. San Diego, CA: Naval Personnel and Training Research Laboratory, 
July 1970. 28p.  
ABSTRACT: A follow-up performance evaluation was conducted on a sample of Group 4 
personnel who had served 14 months aboard the mine countermeasures support ship USS 
CATSKILL (MCS-1). Shipboard assessments were made of the Group 4 sample and the non-
Group 4 comparison sample in terms of performance test proficiency, supervisors' ratings, and 
other variables including rate of advancement, and disciplinary records. Results from the actual 
performance tests indicated no significant difference between samples in test task  proficiency. 
The Group 4 men did score lower on a written General Navy Knowledge Test and were rated 
lower than the non-Group 4 personnel on two different supervisors' rating scales. The Group 4 
personnel experienced more disciplinary actions, completed fewer training courses, and 
advanced in pay grade at a slower rate than did the non-Group 4 men.  
REPORT NUMBER: SRR-71-1   
ACCESSION NUMBER: AD0711298 
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Wallace, R. J. Mine Warfare: Its Implication for the Future of Amphibious 
Operations. Research report. August 1992-April 1993. Washington, DC: 
Industrial College of the Armed Forces, April 1993. 31p.   
ABSTRACT: The purpose of this research paper is to explain the importance of amphibious 
operations in relation to the President's National Security Strategy. The barrier that may hinder 
our success in future regional conflicts is the amphibious mine. All Third World countries have 
access to these mines, which can destroy shipping lines of communications and battle plans. In 
today's environment, with the shrink ing defense budget, I stress the requirement to continue 
funding mine countermeasures' programs. Funding these programs is essential to maintaining 
our National Security policies throughout the globe. 
REPORT NUMBER: NDU-ICAF-93-S76 
ACCESSION NUMBER: ADA276771 
http://dtic.mil/docs/citations/ADA276771  
 
Wallander, Bo L. Electronic Countermeasures (ECM) and Acoustic 
Countermeasures Supported Protection for Merchant Ships Against 
SSM/ASM Missiles and Mines. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, December 1989. 195p.   
ABSTRACT: The necessity for merchant ship self protection has become more and more 
obvious during recent years. This thesis will investigate the threat (missiles and mines) and 
associated counter-measures that might be installed to provide a reasonable degree of 
protection. The results indicate that it is possible to get protection against a sea-sk imming missile 
with a combination of ECM and ESM deployed aboard the ship. For protection against the mine 
threat, a sonar is designed in order to give the ship enough warning time to make an avoiding 
maneuver. The sonar investigation indicates the difficulty in designing a sonar that can fulfill all 
design objectives year-round in a complex acoustic environment.  




Washburn, Alan. Mine Warfare Models. Notes with accompany material. 
Monterey, CA: Naval Postgraduate School, 2007. 34p. 




Wertman, W. H. Cumulative Indexes of Papers from Proceedings of 
Minefield Conferences (I through XIV). White Oak, MD: Naval Ordnance 
Laboratory, October 1971. 50p.  Reprinted from NOLTR-71-71-Vol-2. This 
revision supersedes those previously published. It includes the papers published 
in NOLTR-71-71 and all previous volumes of the Proceedings.  
ABSTRACT: Technical conferences have been conducted annually by the Naval Minefield 
Community. The Author Index and Subject Index presented list papers which have been 
submitted for use in connection with these conferences, and included in the Proceedings. The 
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ABSTRACT: In the investigation of phenomena associated with the development of modern 
naval weapons, a particular problem is in the design of weapons that can withstand the impact 
shock of high-speed water entry and ice penetration. The purpose of this report is to report on an 
experimental and theoretical investigation of one-dimensional stress wave propagation in 
multilayered axisymmetric bodies of varying area representing shapes found in water-entry 
missiles and mines. An experimental investigation of elastic waves produced by the axial collision 
of strikers with truncated 7075 aluminum cones and conical shells with a half angle of five 
degrees was performed using an air gun. Strain distribution along the five-degree conical 
specimens was obtained by strain gages mounted on the specimen. The method of 
characteristics was utilized in the theoretical analysis of the propagation of elastic stress waves. 
Procedures of numerical integration along the characteristic directions are established and 
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means for establishing in vertical alinement with said volume a charged particle deflecting field 
having a strength and configuration effective to divert from a region at said selected distance 
directly beneath said volume a major fraction of the charged particles which would be prevented 
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ABSTRACT: This invention relates to submarine defenses against naval crafts, both of the 
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device non-conducting as said second electron discharge device is rendered conducting, means 
controlled by said mine firing control circuit for rendering said second electron discharge device 
conducting as the control circuit operates, and means for operating the control circuit.  
U.S. PATENT: 4,185,552 
http://patft.uspto.gov/   
 
 329 
MINES AND MINELAYING 
 
 PERIODICALS  
 
Adams, William T. “The Underwater War.” Ordnance, November-December 
1962, v. 47, p. 317-319.   
 
“After the Storm: Special Report.” Jane's Defence Weekly, April 6, 1991, v. 15, 
no. 14, p. 529-532+    
 
Albert, Prince of Monaco. “Floating Mines in the North Atlantic and Arctic 
Oceans.” Scientific American, April 19, 1919, v. 120, p. 394-395.  
 
Alden, John D. “Results of U.S. Submarine Minelaying Activities During World 
War II as Reported in the Strategic Bombing Survey.” Warship International, 
1993, v. 30, no. 1, p. 46-57.  
 
Alger, Philip R. “Employment of Submarine Mines in Future Wars.” US Naval 
Institute Proceedings, September 1908, v. 34, no. 3 [127], p. 1039-1042.   
 
Annati, Massimo. “Naval Mines: The Threat and its Counter--Part I: Mines--the 
Threat Waiting Out There.” Naval Forces, 2005, v. 26, no. 3, p. 60-68.   
 
Annati, Massimo. “Naval Mines: The Threat and its Counter--Part II: Mine 
Warfare: Are We Prepared for the Worst? Naval Forces, 2005, v. 26, no. 3, p. 
69-75. 
 
“Anti-Helicopter Minefield: A New Industry Concept.” Air Defense Magazine, 
October-December 1982, p. 41.  
 
Ashley, L. R. N. “The Royal Air Force and Sea Mining in World War II.” Air 
University Quarterly Review, Summer 1963, v. 14, no. 3, p. 38-48.    
 
“Attack and Defense by Submarine Mines.” Scientific American, October 3, 
1914, v. 111, p. 270-271.  
 
“Back to Nature: U.S. Mining of Nicaraguan Ports.” New Republic, May 7, 1984, 
v. 190, p. 6+   
 
Barclay, T. “Floating Mines Curse: An Unsentimental Study.” Nineteenth 
Century, October 1914, v. 76, p. 745-752.  
 
Beauregard, Pierre Gustave Toutant de. “Torpedo Service in the Harbor and 
Defences of Charleston.” Southern Historical Society Papers, April 1878, v. 5, 
p. 145-161.   
 
 330 
Beaver, Paul. “The Admiralty Underwater Weapons Establishment.” Armed 
Forces, May 1984, p. 176-1980.  
 
Belknap, T. R. “North Sea Mine Barrage.” National Geographic, February 1919, 
v. 35, no. 2, p. 85-110; Scientific American, March 15-22, 1919, v. 120, p. 250-
251, 288-289.  
 
Belknap, Reginald Rowan. “The Yankee Mining Squadron or, Laying the North 
Sea Mine Barrage.”  US Naval Institute Proceedings, December 1919, v. 45, 
no. 12, p. 1972-2012. 
 
Benz, Klaus G. “Mine Warfare at Sea.” Armada International, December 
1990/January 1991, v. 14, no. 6, p. 28+  
 
Bilski, Andrew. “Time Bombs in the Ocean: Mines in the Persian Gulf.” 
Maclean’s, August 24, 1987, v. 100, p. 24.  
 
Blakeslee, H. W. “The Minelayer ‘Terror’.” US Naval Institute Proceedings, 
January 1960, v. 81, no. 1, p. 112.  
 
Blanton, Cole. “Mines of August Revisted.” US Naval Institute Proceedings, 
November 1987, v. 113, no. 11, p. 21-22.  
 
Blish, Nelson, A. “The User-Friendly Mine.” Armed Forces Journal 
International, October 1985, v. 123, p. 42.  
 
“Blockading the Blockader.” Scientific American, May 19, 1917, v. 116, p. 484.  
 
Boatman, John. “Threat from Below the Waterline.” Jane’s Defence Weekly, 
September 22, 1990, v. 14, p. 502-503.  
 
_______. “US MCM (Mine Countermeasures) Needs More Pace, Urges Report.” 
Jane’s Defence Weekly, January 22, 1994, v. 21, no. 3, p. 12.  
 
Brainard, Alfred P. “Russian Mines on the Danube (in the Russo-Turkish War of 
1877-1878).” US Naval Institute Proceedings, July 1965, v. 91, no. 7, p. 51-56.  
 
Bray, Jeffery K. “Bottom Mines for Submarines.” Submarine Review, January 
1988, p. 34-38.  
 
_______. “Mine Awareness.” US Naval Institute Proceedings, April 1987, v. 
113, no. 4, p. 41-43.  
 
“British Close the North Sea.” US Naval Institute Proceedings, July 1918, v. 44, 
no. 7, p. 1682-1684.  
 
 331 
“British Minefields in North Sea.” US Naval Institute Proceedings, August 1918, 
v. 44, no. 8, p. 1939-1941.  
 
Brown, David K. “Damn the Mines!” US Naval Institute Proceedings, March 
1992, v. 118, no. 3, p. 45-50.  
 
Brown, M. L. “Torpedo! Confederate Secret Weapon.” National Defense, April 
1983, v. 67, no. 386, p. 49-53.  
 
Buckley, William F. “A Mess in Nicaragua: CIA Mining of Harbors.” National 
Review, May 18, 1984, v. 36, p. 54-55.  
 
Bunker, P.  D. “Submarine Mines.” Engineering Monthly, June 1914, v. 47, p. 
417-419.  
 
Burgess, Rick. “Patrol Squadrons in the Korean War.” Naval Aviation News, 
August 2002, v. 84, no. 5, p. 18-21. 
 
Bush, George. “U.N. Notified of New Measures Against North Viet-Nam.” 
Department of State Bulletin, May 29, 1972, v. 66, p. 750-751.  
 
Cagle, Malcome W. and Frank A. Manson. “Wonsan: The Battle of the Mines.” 
US Naval Institute Proceedings, June 1957, v. 83, no. 6, p. 598-611.  
 
Caldwell, Hamlin, A. “Air Force Maritime Missions.” US Naval Institute 
Proceedings, October 1978, v. 104, no. 10, p. 28-36.  
 
Calhamer, Allan B. “It Took Nine Years to Decide to Blockage Haiphong. It Took 
Minutes for a Strike Force from Coral Sea to do the Job.” Vietnam, April 1988, v. 
10, no. 6, p. 12+  
 
Capehart, E.E. "The Mine Defense of Santiago Harbor." US Naval Institute 
Proceedings, December 1898, v. 24, no. 4, p. 585-604. 
 
Castles, Brian and Roger DuBoise. “Emulation of Ships’ Acoustic Signatures.” 
Naval Forces, 1998, v. 19, no. 3, p. 62-63. 
 
Chodkiewicz, Henryk, Jaroslaw  Michalski and Micha Widlok. “Extensometric 
Hydrodynamic Transducer for Influence Sea Mine Fuses.” Sea Technology, 
February 2011, v. 52, no. 2, p. 41-47. 
 
Chilstrom, John S. “Test for Joint Ops: USAAF Bombing Doctrine and the Aerial 
Minelaying Mission.” Air Power History, Spring 1993, no. 40, no. 1, p. 35-43.  
 
 332 
Christmann, Timothy J. “CAPTOR, Quickstrike and Advanced Sea: Modern 
Mines for an Aging Stockpile.” Naval Aviation News, September-October 1986, 
p. 10-15.  
 
Church, George J. “Explosion Over Nicaragua: Congressional Reaction to CIA-
Directed Mining of Harbor. [Special Section]. Time, April 23, 1984, v. 123, p. 16+  
 
Chu, Peter and Chenwu Fan. “Mine-Detection Burial Model (IMPACT35)  
Verification and Improvement Using Sediment Bearing Factor Method.” IEEE 
Journal of Oceanic Engineering, January 2007, v. 32, no. 1, p. 34-48. 
 
Cislak, Jaroslaw and Jacek Krzewinski. “Minelayer/Transport Ships of the Lublin 
Class.” Jane's Intelligence Review, December 1992, v. 4, no. 12, p. 549-551.   
 
“Close Haiphong? What Mines Could Do.” U.S. News and World Report, March 
28, 1966, v. 60, p. 37.  
 
“Closing North Sea With Mines Was the Job of the Gob.” Literary Digest, 
February 15, 1919, v. 60, p. 94-98.  
 
Cluverius, W.T. “Planting a War Garden.” US Naval Institute Proceedings, 
March 1919, v. 45, no. 3, p. 333-338.  
 
“Coastal Defense by Submarine Mines.” Scientific American, May 18, 1912, v. 
106, p. 444.  
 
“Concept for Future Naval Mine Countermeasures in Littoral Power Projection.” 
Marine Corps Gazette, December 1998, v. 82, no. 12, p. A1-A14.  
 
Cowie, J. S. “Minelayers.” Royal United Service Institution Journal, November  
1955, v. 100, p. 601-610.  
 
_______. “The Mining of Inland Waterways.” Royal United Service Institution 
Journal, November 1960, v. 105, p. 532-534.  
 
Cowie, John S. “British Mines and the Channel Dash.” US Naval Institute 
Proceedings, April 1958, v. 84, no. 4, p. 39-47.   
 
Crimmins, Jim. “Mine Warfare and Submarines.” US Naval Institute 
Proceedings, October 1994, v. 120, no. 10, p. 80-81.  
 
Curtis, Ian. “Mines at Sea: Recognition at Last.” Defense & Foreign Affairs, July 
1988, v. 16, p. 21-24.  
 
 333 
D'Annunzio, Gabriele. "Laying Mines on a Hostile Coast." Current History: A 
Monthly Magazine of the New York Times, October, 1915-March, 1916, v. 3, 
no. 6, p. 1065-1067.  
 
Davis, H. Denny. “Operation Pocket Money: The Mining of Haiphong Harbor and 
the Ending of the Vietnam War.” Soldier of Fortune, June 2005, v. 30. no. 6, p. 
48-51. 
 
Denault, D. R. “Aerial Minelaying.” Wings of Gold, Spring 1978, v. 3, no. 1, p. 
10-12.   
 
“Derelict Mines -- a Peace Peril.” Scientific American, March 1, 1919, v. 120, p. 
196.  
 
Donaldson, Thomas Q. “Meandering Mines.” US Naval Institute Proceedings, 
September 1984, v. 110, no. 9, p. 137.  
 
Dong, Wen-Hong, Bo Yi, and Fei Li. "Design and Implementation of Air Route 
Plan Simulation System for Unmanned Mine-laying Aerial Vehicle." Jisuanji 
Gongcheng/ Computer Engineering, 38, March 2012, v. 38, no. 6, p. 250-252. 
 
Dong, Wen-Hong, Bo Yi, and Qiang Lin. "preferable selection of offensive mine-
laying plans for unmanned aerial vehicles based on set pair analysis." Jisuanji 
Yingyong/ Journal of Computer Applications, October 2011, v. 31, no. 10, p.  
2818-2820. 
 
Donohue, Hector, J. “Maritime Mining --An Australian Perspective.” Defence 
Force Journal, March-April 1985, no. 51, p. 21-27; Journal of the Australian 
Naval Institute, November 1984, v. 10, p. 15-22.  
 
DuBoise, Roger. “Emulation of Ships’ Acoustic Signatures.” Naval Forces, 1998, 
v. 19, no. 3, p. 62-63. 
 
Elbehiery, Hussam. “Prohibited Zones Coverage Protection Using Aerial Mines.” 
International Journal of Engineering and Technology, February 2012, v. 4, 
no. 1, p. 46-51. 
 
Erwin, Sandra I. “Navy Keeps Mine-Warfare Options Open.” National Defense, 
December 2002, v. 87, no. 589, p. 22-24. 
 
_______. “Navy to ‘Mainstream’ Mine Warfare Within Five Years.” National 





Felton, John. “Central America: An Open Wound on the Hill [Includes a 
Chronology Detailing United States Involvement in the Mining of Nicaraguan 
Harbors].” Congressional Quarterly Weekly Report, April 21, 1984, v. 42, p. 
903-905. 
 
Ferguson, J. N. “The Submarine Mine.” US Naval Institute Proceedings, 
November-December 1914, v. 40, no. 154, p. 1697-1706.   
 
“Fighting the Submarine Menace; Barriers of Steel Across Our Harbors 
Entrances.” Popular Science, March 1942, v. 140, no. 3, p. 49-51.  
 
Fitzgerald, Edward J. Maurice E. Fitzgerald in the Pacific War. 2006, revised 
2009. Ridgefield, CT: Navy League of the United States, Western Connecticut 
Council, 2006, 2009. [story of a WWII wooden minesweeper, USS YMS 339] 
http://www.navyleaguewestct.org/minesweeper.html  
 
“Floating Mines (in Sea of Japan).” Military Review, September 1956, v. 36, p. 
70. 
 
Forrest, G. “Submarine Mine.” Scientific American, January 23, 1909, v. 100, p. 
80-81. 
 
Fortin, Ernest. “Those Damn Mines.” US Naval Institute Proceedings, July 
1992, v. 118, no. 7, p. 30-34.  
 
Fowler, Will. “Mine Warfare, Laying, Detecting and Neutralising.” Asian Defence 
Journal, February 1995, no. 2, p. 46+  
 
Foxwell, David. “Naval Mine Warfare Unfunded and Underappreciated.” 
International Defense Review, February 1993, v. 26, no. 2, p. 125-129. 
 
_______. “Sea Mines and Minelaying.” International Defense Review 
Quarterly Report, 1996, no. 3, entire issue (16 p.).  
 
Fromm, Joseph. “End of a Secret War?” [CIA Involvement in Mining Nicaraguan 
Harbors; Special Section]. U.S. News & World Report, April 23, 1984, v. 96, p. 
22-29.  
 
Fuentes, Gidget. “Fast, Low and On Target.” Navy Times (Marine Corps 
Edition), February 5, 1996, no. 18, p. 16.  
 
Galatowitsch, Sheila. “Undersea Mines Grow Smarter and Deadlier.” Defense 
Electronics, March 1991, v. 23, no. 3, p. 57-58+  
 
“German Minefield at Falsterbo Reef.” US Naval Institute Proceedings, May-
June 1916, v. 42, no. 3, p. 1043.  
 335 
 
“German Minefield Off Australia.” US Naval Institute Proceedings, May 1918, v. 
44, no. 5, p. 1157.  
 
“The German Submarine Minelayer ‘UC-5’.” US Naval Institute Proceedings, 
September-October 1916, v. 42, no. 5, p. 1678-1680. ] 
 
“German Submarine Minelayers.” US Naval Institute Proceedings, November-
December 1915, v. 41, no. 6, p. 2019-2020.  
 
 “Germany’s Plans for Mining the Sea.” Scientific American, April 6, 1918, v. 
118, p. 294; US Naval Institute Proceedings, May 1918, v. 44, no. 5, p. 1060-
1061.   
 
Gillert, Doug. “Those Seagoing B-52s.” Airman, January 1989, v. 33, no. 1, p. 
29-33.  
 
Gonzalez, Lena. “Master Mine.” All Hands, September 1999, no. 989, p. 30-33.  
https://archive.org/details/allhands9819unit  
 
Grant, Robert M. “Known Sunk German Submarine Losses, 1914-1918.” US 
Naval Institute Proceedings, January 1938, v. 64, no. 1, p. 66-77.  
 
_______. “The Use of Mines Against Submarines.” US Naval Institute 
Proceedings, September 1938, v. 64, no. 9, p. 1275-1279.  
 
Grazebrook, A. W. “ADF (Australian Defence Force) Outlines Needs for 
Torpedoes and Mines.” Asia-Pacific Defence Reporter, April-May 1998, v. 24, 
no. 3, p. 30-31. 
 
_______. “New Torpedoes and Mines for the ADF (Australian Defence Force).” 
Asia-Pacific Defence Reporter, October-November 1997, v. 23, no. 6, p. 36+  
 
“Great Mine Field in the North Sea.” US Naval Institute Proceedings, June 
1918, v. 44, no. 6, p. 1388.  
 
Greeley, Brendan M., Jr. “Combined U.S. Forces Defeat Iranian Mine-Laying 
Mission.” Aviation Week & Space Technology, September 1987, v. 28, p. 32-
33. 
 
Greeley, Richard S. “Stringing the McNamara Line.” Naval History, August 
1997, v. 11, no. 4, p. 60-66.  
 
Greenwald, John. “Here a Mine, There a Mine.” [Persian Gulf]. Time, August 24, 
1987, v. 130, p. 24-27.  
 
 336 
Gregory, Frank. “Surviving a Mine: Two Navy Skippers Relive the Moments 
When Their Ships Were Hit By Mines.” Surface Warfare, May/June 1999, v. 24, 
no. 3, p. 28-36.   
 
Hadden, Peter. “Mine Warfare--The Cinderella of Naval Weapons?” Naval 
Forces, 1991, v. 12, no. 4, p. 40-42+  
 
“Handle With Care.” (Training at the Mine Warfare Schools at Yorktown, Va.). All 
Hands, November 1957, no. 490, p. 15.   
https://archive.org/details/allhands4804unit  
 
Heinl, Robert D., Jr. “President’s Mining Order: Military Reasons, Effects.” 
Armed Forces Journal, June 1972, v. 109, p. 62.  
 
Heintschel von Heinegg, Wolff. "Minelaying and the Impediment of Passage 
Rights." International Law Studies 90, no. 1 (2014): 544-575.  
http://digital-commons.usnwc.edu/ils/vol90/iss1/8/  
 
Hewish, Mark. “ASW Weapons.” International Defense Review, March 1987, v. 
20, no. 3, p. 307+  
 
_______. “Sea Mines, Simple But Effective: Many Countries Are Now Stepping 
Up Sea Mine Production Capabilities.” International Defense Review, 
November 2000, v. 33, no. 11, p. 45-48.  
 
“High Volume Minelayer.” Air Progress, March 1987, v. 49, p. 70.  
 
Hinge, Alan J. “Australia’s Use of the Seamine in the 1990’s.” Defense Force 
Journal, November-December 1985, no. 55, p. 47-52.  
 
_______. “Planting a ‘War Garden’: On the Use of Naval Minefields.” Journal of 
the Australian Naval Institute, August/October 1994, v. 20, no. 3, p. 35-45.  
 
_______. “The Seamine as ‘First Strike’ Weapon Against Australia -- Then and 
Now.” Journal of the Australian Naval Institute, May 1987, v. 13, p. 19+  
 
_______. “Wielding the Weapon That Waits: Australia’s Use of Sea Mines in the 
21st Century.” Journal of the Australian Naval Institute, February/April 1995, v. 
21, no. 1, p. 35-54.   
 
Hinkamp, C. N. “Using an Old Wrinkle.” US Naval Institute Proceedings, 
December 1962, v. 46, no. 12, p. 1785-1788.  
 
Hoffman, James A. “Market Time in the Gulf of Thailand.” Naval Review 1968, 
edited Frank Uhlig, Jr., p. 37-67. Annapolis, MD: U.S. Naval Institute, 1968.  
  
 337 
Holzer, Robert. “Dangerous Waters.” Defense News, May 4-10 1998, vol. 13, 
no. 18, p. 1+  
 
_______. “Mine Warfare Still Navy's Forgotten Stepchild.” Navy Times (Marine 
Corps Edition), May 18 1998, v. 47, no. 32, p. 28.  
 
_______. “Report: Rogue Nations With Smart Mines Growing Threat.” Navy 
Times, January 12, 1998, v. 47, no. 14, p. 45.  
 
_______. “Trouble in the Littorals: Diesel Subs, New Enemy Mines Threaten 
Navy.” Navy Times, September 22, 1997, v. 46, no. 51, p. 32.  
 
_______. “Undersea Battle: Has Navy Lost Its Edge?” Navy Times, May 18, 
1998, v. 47, no. 32, p. 26. 
 
Hooton, Ted. “Naval Mines: The Hidden Menace.” Military Technology, 
September 1984, v. 8, no. 9, p. 27+  
 
Horsnaill, W. O. “War Beneath the Waves.” Chamber’s Journal (London), 
Series 7, March-May 1915, v. 5, p. 190-192, 198-200, 293-294.  
 
Houlihan, Robert. “OPERATION IRAQI Freedom, Clearing the Way.” Surface 
Warfare, Summer 2003, v. 28, no. 4, p. 9. 
 
“How the U.S. Navy Cooperated With the British Fleet in Laying the North Sea 
Barrage.” US Naval Institute Proceedings, December 1918, v. 44, no. 12, p. 
2865-2868.  
 
“How Mines Help Guard America’s Harbors.” Popular Mechanics, December 
1940, v. 744, no. 12, p. 813.  
 
“How the Mines Work.” Newsweek, May 22, 1972, v. 79, p. 21. ]  
 
“How the Underwater Mines Work.” Time, May 22, 1972, v. 99, p. 14.   
 
Huber, J. “Submarine Mines.” Engineering Monthly, October 1915, v. 50, p. 
120-121.   
 
Hunt, Lee M. “Mines Remain the Weapons that Wait.” US Naval Institute 
Proceedings, May 1998, v. 124, no. 5, p. 50-54.   
 
Hutchinson, Robert. “Port Mining Threat Launches New Look at Reinforcement 
Plan.” Jane’s Defence Weekly, January 14, 1984, v. 1, p. 3+   
 
Hyde, Henry J. “Can Congress Keep a Secret?” [Controversy over U.S. Mining of 




“Incidents in Corfu Channel: Security Council Considers British Charges Against 
Albania.” United Nations Bulletin, March 4, 1911, v. 2, p. 178-184.  
 
“Industry Profile: Bofors Underwater Systems.” Naval Forces, 1997, v. 18, no. 1, 
p. 21-28.  
 
Ingman, Peter. "German Mine-laying Operations off South Australia 1940, 
Including a German Flight Over Adelaide." Journal of Australian Naval History, 
September 2011, v. 8, no. 2, p. 109-117. 
 
“Iron Sea Monsters.” All Hands, February 1958, no. 493, p. 22. 
https://archive.org/details/allhands4925unit  
 
Isaacson, Walter. “Into Rough Water.” [U.S./Kuwaiti Tankers Encounter Mines in 
the Persian Gulf]. Time, August 10, 1987, v. 130, p. 8-10.   
 
“Italy Mines Her Coast.” US Naval Institute Proceedings, April 1917, v. 43, no. 
4, p. 868.  
 
“(Interviews With) Navy Chiefs of Staff on MCM and Minelaying (Netherlands, 
Belgium, Sweden, Denmark, Portugal & Itlay).” Naval Forces, 2001, v. 22, no. 3, 
p. 62-68.  
 
Johnson, Thomas M. and Raymond T. Barrett. “Mining the Strait of Hormuz.” US 
Naval Institute Proceedings, December 1981, v. 107, no. 12, p. 83-85.   
 
Kaempffert, W. “Those Magnetic Mines.” Science Digest, February 1949, v. 7, p. 
33-35.   
 
Keller, Stephen H. “What Weapons That Wait? (Mine Warfare).”  US Naval 
Institute Proceedings, October 1994, v. 120, no. 10, p. 44-46.   
 
Kelso, Frank B., II. “Building Blocks of Naval Power.” US Naval Institute 
Proceedings, November 1992, v. 118, no. 11, p. 39-44.   
 
Koppel, Harwood. “How North Sea Was Mined.” New York Evening Post, 
February 1, 1919, p. 4.  
 
Kraus, J. H. “Why an Acoustic Mine Explodes; How to Make a Working Model.” 
Science News Letter, November 8, 1941, v. 40, p. 296. ]  
 
Lawson, Commo Max. “Tending the Mine Field: Sowing and Sweeping: The U.K. 
is Working to Update Its Capabilities.” Journal of Defense & Diplomacy, 
November 1986, v. 4, p. 53-55.  
 339 
 
Leach, Henry. “The Channel Command: Jugular Vein of NATO.” NATO's Fifteen 
Nations, October-November 1978, v. 23, p. 38+   
 
Lippsett, Lonny. “Where are Mines Hiding on the Seafloor?” Oceanus Magazine, 
November 2004, v. 43, no. 1, p. 64. 
https://www.whoi.edu/oceanus/viewArticle.do?id=3776  
 
Longbottom, S.R. “Maritime Strike Strategy for the Royal Australian Air Force.” 
Defence Force Journal, March/April 1987, no. 63, p. 5-14.  
http://www.defence.gov.au/adc/adfj/Documents/issue_63/63_1987_Mar_Apr.pdf  
 
Loosbrock, J. F. “Mines are Dirty Tricks.” Popular Science, February 1951, v. 
158, p. 107-112.  
 
Loren, Donald. “’Close-in’ Naval Dominance: Joint, Allied Forces Need Assured 
Access Throughout the Littoral Regions.” Armed Forces Journal, September 
2003, v. 141, no. 2, p. 36-38+ 
 
Lott, Arnold S. “Japan’s Nightmare – Mine Blockade.” US Naval Institute 
Proceedings, November 1959, v. 85, no. 11, p. 39-51.   
 
Luckow, Ulrik. “Victory Over Ignorance and Fear: The U.S. Minelaying Attack on 
North Vietnam.” Naval War College Review, January-February 1982, v. 35, no. 
1, p. 17-27.   
 
“Magnetic Mines Feasible, Say American Experts.” Science News Letter, 
December 2, 1939, v. 36, p. 358.   
 
Magnuson, Ed. “U.S. Captures Iranians Laying Mines in the Persian Gulf.” Time, 
October 5, 1987, v. 130, p. 20-23.   
 
Malcome, E. D. “Military Submarine Mining.” Blackwood Magazine, August 
1905, v. 178, p. 288-292.   
 
Mann, Jennifer, Sarah E. Rennie, and Alan Brand. “Prediction of Mine Burial By a 
Probabilistic Expert System: Probabilistic Approach Incorporates Recent 
Research Advances and Quantifies the Uncertainty Inherent in the Prediction.” 
Sea Technology, November 2006, v. 47, no. 11, p. 21-24. 
 
Mann, Jennifer, Yuming Liu, Yonghwam Kim and Dick K.P. Yue. “Deterministic 
and Stochastic Predictions of Motion Dynamics of Cylindrical Mines Falling 
Through Water.” IEEE Journal of Oceanic Engineering, January 2007, v. 32, 
no. 1, p. 21-33. 
 
 340 
Mannix, Daniel P. “The Great North Sea Mine Barrage.” American Heritage, 
April/May 1983, v. 34, p. 36-47.   
 
Mannix, Daniel P. “Raiders of the Night.” St Nicholas, August 1930, v. 57, p. 
762+   
 
“MANTA and MR-80.” Asian Defence Journal, October 1983, p. 94-96. 
 
“Maritime Danger Zones and Mine Areas.” The American Journal of 
International Law, October 1917, v. 11, no. 4, p. 4-41. [Supplement: Diplomatic 
Correspondence Between the United States and Belligerent Governments 
Relating to Neutral Rights and Commerce (Oct., 1917)] 
https://www.jstor.org/stable/10.2307/i312403 [open access] 
 
Marriott, John. “Channel Command -- The Operational Forces.” NATO's Fifteen 
Nations, June-July 1973, v. 18, p. 28-38.  
 
Martin, James M. and Bertrand P. Ramsay. “Sea Mines in Nicaragua.” US Naval 
Institute Proceedings, September 1990, v. 116, no. 9, p. 111-116.   
 
_______. “Seamines and the U. S. Navy.” Naval History, Summer 1989, v. 3, 
no. 3, p. 44-48; Naval History, Fall 1989, v. 3, no. 4, p. 52-54.  
 
McGrath, Thomas D. “Mines vs. Submarines.” Ordnance, January-February 
1967, v. 51, p. 393-395.  
 
_______. “The Mine as an ASW Weapon.” Data, July 1965, v. 10, p. 42-45 and 
November 1965, v. 10, 43-46.  
 
Meacham, James A. “Four Mining Campaigns: An Historical Analysis of the 
Decisions of the Commanders.” Naval War College Review, June 1967, v. 19, 
p. 75-129.   
 
Mikhaylov, A. “Caution, Mines!” Soviet Naval Digest, May 1989, no. 5, p. 69-74. 
 
“Mine-Field.” Blackwood’s Magazine, January 1919, v. 205, p. 34-45.  
 
“The Minefields in 1914.” US Naval Institute Proceedings, November-
December 1914, v. 40, no. 6, p. 1872-1873.  
 
“Mines Floating Toward Neutral Coasts.” Literary Digest, July 8, 1916, v. 53, p. 
63. 
 




“The Mining Episode … and More to Come?” U.S. News & World Report, 
August 3, 1987, v. 103, p. 26-27.  
 
“Mining the Kattegat.” US Naval Institute Proceedings, August 1918, v. 44, no. 
8, p. 1942.  
 
Mitchell, Donald W. “Admiral Makarov: Attack! Attack! Attack!.” US Naval 
Institute Proceedings, July 1965, v. 91, no. 7, p. 57-67;  December 1965, v. 91, 
no. 12, p. 118-119; August 1966, v. 92, no. 8, p. 121-123. ] 
 
Mjelde, K. M. “Analytical Minefield Evaluation Model Without Space Averages.” 
Naval Research Logistics Quarterly, December 1977, v. 24, no. 4, p. 639-650. 
 
Molina, Antonio, Antonio Sánchez-García and F. Javier Rodrigo. “MINEA: The 
Advanced Multi-Influence Exercise Mine System.” Sea Technology, November 
2007, v. 48, no. 11, p. 10-13. 
 
Moore, John. “Red Sea Mines a Mystery No Longer.” Jane’s Naval Review, 
1985, p. 64-67.  
 
Morgan, Joseph R. “The Effect of Oceanographic Knowledge on Naval 
Operations.” Data, March 1966, v. 11, p. 51-55.  
 
Morgan, William James. “Torpedoes in the James.” Iron Worker, Summer 1962, 
v. 26, p. 1-11.  
 
Morison, Samuel L. “Norway: Its Mine Warfare Modernization Programme and 
Capabilities.” Naval Forces, 1996, v. 17, no. 1, p. 28-30.  
 
“National Minelaying Forces Listed.” US Naval Institute Proceedings, March 
1966, v. 92, no. 3, p. 4-6.  
 
“Navy Chiefs of Staff on MCM and Minelaying” [Interview]. Naval Forces, 2001, 
v. 22, no. 3, p. 62-68.   
 
Nepean, Philip. “Sea Mines.” Armada International, February 1985, v. 9, p. 102-
107.   
 
“New Role for Submarine Mines.” Worlds Work, November 1914, v. 29, p. 92-
95.   
 
Neyland, Robert S. “The Underwater Navy at Normandy.” Naval History, June 
2009, v. 23, no. 3, p. 37-40. 
 
Nichols, Mark. “An Attack in the Gulf: U.S. Navy Attack on Iranian Ship Laying 
Mines.” Maclean’s, October 5, 1987, v. 100, p. 26-28.   
 342 
 
Nixon, Richard Milhous. “Denying Hanoi the Means to Continue Aggression.” 
Department of State Bulletin, May 29, 1972, v. 66, p. 747-750.   
 
O’Hara, Tim. “A Sea Change in Mine Warfare.” US Naval Institute 
Proceedings, June 2011, v. 137, no. 6, p. 48-53. 
 
O’Hern, E. P. “Explosives.” Smithsonian Report, 1914, p. 269-271.   
 
“Observation Mines for Harbor Protection.” Scientific American, November 13, 
1915, v. 113, p. 430.   
 
“The Offensive Mine Laying Campaign Against Japan.” Report by the Naval 
Analysis Division, U.S. Strategic Bombing Survey. Air Power History, July 1958, 
v. 5, p. 161-171.  
 
Osborne, Arthur M. “Air Defense for the Mining of Haiphong.” US Naval Institute 
Proceedings, September 1974, v. 100, no. 9, p. 113-115.   
 
Ostrander, Colin. “Chaos at Shiminoseki.” US Naval Institute Proceedings, 
June 1947, v. 73, no. 6, p. 648-655.  
 
Oyr, E. C. “Mine Blockage: The Silent Sentinel.” [Haiphong Harbor] US Naval 
Institute Proceedings, August 1973, v. 99, no. 8, p. 99.  
 
Palmer, Wayne Francis. “Submarine Mining, Orphan Child of the Service.” US 
Naval Institute Proceedings, November 1934, v. 60, no. 11, p. 1582.  
 
Patterson, E. “The Sea Mine and Its Countermeasure.” Underwater Systems 
Design, 1991, v. 13, no. 2, 11+ 
 
Patton, James H., Jr. “ASW: Winning the Race.” US Naval Institute 
Proceedings, June 1988, v. 114, no. 6, p. 63-66.   
 
Peniston, Bradley. “Mined!” Naval History, April 2013, v. 27, no. 2, p. 34-37. 
[Persian Gulf – USS Samuel B. Roberts] 
 
Pietrucha, Michael W. “Twenty-First-Century Aerial Mining.” Air & Space Power 








Pratt, Scott and David E. Everhart. “Asymmetric and Affordable (A Low-
Cost/High-Capability Undersea Weapon).” US Naval Institute Proceedings, 
June 2012, v. 138, no. 6, p. 46-49. 
 
“R Adm Dietrich Leads Giant Mine Maneuver.” (Operation Lurk Deep). Army 
Navy Air Force Journal, November 3, 1956, v. 94, p. 18.   
 
“Remember the Mine: U.S. Mining of Nicaraguan Harbors.” New Republic, May 
7, 1984, v. 190, p. 7-8.   
 
Rennie, Sarah E., Alan Brandt, Nathaniel Plant. “A Probabilistic Expert System 
Approach for Sea Mine Burial Prediction.” IEEE Journal of Oceanic 
Engineering, January 2007, v. 32, no. 1, p. 260-272. 
 
“Resolution Condemning Mining of Nicaraguan Ports Vetoed.” UN Chronicle, 
April 1984, v. 21, p. 11-16.   
 
 Rodholm, I. B. “Advances In Mine Warfare.” Naval Forces, 1990, v. 11, no. 6, p. 
49-53.   
 
Russell, Allard G. and Karl F.W. Garyner. “U-Boat Stopped in Atlantic Mining.” 
All Hands, February 1985, no. 815, p. 12-16.   
https://archive.org/details/allhands8158unit  
 
Saar, C. W. “Offensive Mining as a Soviet Strategy.” US Naval Institute 
Proceedings, August 1964, v. 90, no. 8, p. 42-51.   
 
Saundby, Robert. “Mine-Laying by Bomber Command.” Air Power, Summer 
1960, v. 7, p. 271-263.   
 
Schneck, William C.  “Origins of Military Mines: Part II.” Engineer, November 
1998,  v. 28, no. 1, p. 44-50. 
 
Scofield, Kendrick. “The North Sea Gate Swings Shut.” Sea Power, January 




Scott, J. Davis. "Air-Mining Rabaul's Flak Alley." Marine Corps Gazette, 
February 1946, v. 30, no. 2, p. 21-23.  
Scott, Richard. “Briefing: Mine Countermeasures.” Jane’s Defence Weekly, July 
4, 2004, v. 36, no. 1, p. 22-26. 
 
“Setting Traps for Enemy Ships.” Popular Mechanics, May 1940, v. 73, p. 706+ 
 
 344 
Sewell, John Stephen. “Electricity in Its Application to Submarine Mines. US 
Naval Institute Proceedings, September 1902, v. 28, no. 3, p. 708-711. 
  
Simmons, Edwin H. “Mining at Wonsan -- and the Persian Gulf.” Fortitudine, 
Summer 1987, v. 17, p. 3-7.  
 
Sims, William S. “American Mine Barrage in the North Sea.” World’s Work, June 
1920, v. 40, p. 153-172.   
 
_______. “Sewing Up the Subs.” (Abridged “Victory at Sea”). All Hands, January 
1960, no. 516, p. 59-63.   
https://archive.org/details/allhands5165unit  
 
Skinner, G. “Aerial Minelaying: Possibly the Most Potent Sea Warfare Technique 
for the UK.” RUSI Journal for Defense Studies, December 1981, v. 126, no. 4, 
p. 57-61.   
 
Skinner, Joe. “Terrorist Attack Port of New York!” US Naval Institute 
Proceedings, April 2017, v. 143, no. 4, p. 22-25.  
 
“The ‘Smart’ Mine (MObile Water Mine [MOWAM]).” Armed Forces Journal 
International, February 1981, v. 118, p. 25.   
 
Somerville, Craig. “Planning, Controlling Minelaying and Hunting.” Sea 
Technology, January 1996, v. 37, no. 1, p. 54-55.  
 
Sterk, Richard J. “Airborne Mine Countermeasures.” Naval Forces, 1996, v. 17, 
no. 4, p. 28-31.   
 
Stillwell, Paul. “SS Bridgeton: The First Convoy.” Interview with CAPT Frank C. 
Seitz, Jr. US Naval Institute Proceedings, May 1988, v. 114, no. 5, p. 52-57.   
 
Stirling, Y. “Fighting the Submarine Mine.” Popular Science, October 1941, v. 
139, p. 102-108.  
 
Strasser,Steven. “The CIA’s Harbor Warfare.” Newsweek, April 16, 1984, v. 103, 
p. 45.   
 
Swayze, Frank B. “Traditional Principles of Blockade in Modern Practice: United 
States Mining of Internal Territorial Waters in North Vietnam.” Judge Advocate 
General (Navy) Journal, Spring 1977, v. 29, no. 3, p. 143-173.   
 
Taffrail. “Sowing Death at Sea.” Saturday Evening Post, April 27, 1940, v. 212, 
p. 29+   
 
 345 
“Taken to Court: U.S. Mining of Nicaraguan Ports.” Nation, April 21, 1984, v. 
238, p. 467-468.   
 
Truver, Scott C. ”Mines and Underwater IEDS in U.S. Ports and Waterways: 
Context, Threats, Challenges, and Solutions.” Naval War College Review, 
Winter 2008, v. 61, no. 1, p. 106-127. 
 
_______. “Mines of August: An International Whodunit.” US Naval Institute 
Proceedings, May 1985, v. 111, no. 5, p. 94-117.   
 
_______. “Taking Mines Seriously: Mine Warfare in China’s Near Seas.” Naval 
War College Review, Spring 2012, v. 65, no. 2, p. 30-66. 
 
Truver, Scott C. “Tomorrow's Fleet, Pt. 2.”  US Naval Institute Proceedings, 
February 1999, v. 125, no. 2, p. 65-68.  
 
Turbe, Gerard. “GIAT’s Rapid Minelaying System.” International Defense 
Review, February 1990, v. 23, no. 2, p. 201-202.  
 
Van der Veer, Norman. “Mining Operations in the War.” US Naval Institute 
Proceedings, November 1919, v. 45, no. 11, p. 1857-1865. 
 
Vego, Milan. “Mining in Littoral Waters: A Steadily Increasing Threat.” Naval 
Forces, 2012, v. 33, no. 3, p. 20 
 
_______. “Naval Mines and Mining Concepts.” Naval Forces, 2011, v. 32, no. 3, 
p. 8 -13. 
 
Veth, K. L. “Shootout at Palembang: The ‘Hellbirds’ Mine the Moesi River.” 
American Aviation History Society Journal, Spring 1980, v. 25, p. 72-74.   
 
Vogel, Bertram. “The Great Strangling of Japan.” US Naval Institute 
Proceedings, November 1947, v. 73, no. 11, p. 1305-1309.   
 
Wages, C. J., Jr. “Mines … the Weapons That Wait.” (Pictorial) US Naval 
Institute Proceedings, May 1962, v. 88, no. 5, p. 102-113.  
 
“Wanted: An Integrated Strategy: Assisting Contras to Mine Ports.” National 
Review, May 4, 1984, v. 36, p. 17-18.  
 
Washburn, S. “Floating Mines in Naval War.” Outlook, June 8, 1907, v. 86, p. 
281-286.  
 
Waters, Odale D., Jr. “Mines at Haiphong: Delayed Execution.” Naval History, 
Fall 1990, v. 4, no. 4, p. 47-48. 
 
 346 
Watson, Russell. “A Furor Over the Secret War.” [CIA’s Mining of Nicaraguan 
Ports.] Newsweek, April 23, 1984, v. 103, p. 22+  
 
_______. “A U.S. Ambush in the Gulf.” [Trapping Iran in the Act of Laying Mines]. 
Newsweek, October 5, 1987, v. 110, p. 24-27.   
 
Watts, Anthony J. “Naval Forces’ Mine of Potential.” Jane's Defence Weekly, 
May 13, 1995, v. 23, no. 19, p. 23-24.   
 
Watts, Tony. “Beware the Enemy Below (Mines and Submarines).” Jane's 
Defence Weekly, May 7, 1994, v. 21, no. 18, p. 28-29.   
 
Welling, William B. “Minelaying by Aircraft.” Ordnance, November-December 
1956, v. 41, p. 415-418. 
 
Wettern, Desmond. “Light Naval Forces.” Defense & Diplomacy, May 1990, v. 
8, no. 5, p. 29-30.   
 
_______. “Unofficial Navy Add-Ons Worked Well (In Gulf War).” Asia-Pacific 
Defence Reporter, May 1991, v.17, no. 11, p. 12-13.  
 
Wever, Thomas F. and Ralf Luehder. “Mine Burial Observations During the 
2003–2004 U.S. Office of Naval Research Experiment.” IEEE Journal of 
Oceanic Engineering, January 2007, v. 32, no. 1, p. 184-190. 
 
Whalen, John F. “The Ghost of Rebel Torpedoes.” US Naval Institute 
Proceedings, September 1996, v. 122, no. 9, p. 58-63.   
 
Whitesell, Kenneth. “The Resurgence of Tactical Air Offensive Mining.”  US 
Naval Institute Proceedings, June 2012, v. 138, no. 6, p. 79-81. 
 
Widmayer, Ray. “Offensive Mining: A True Force-Multiplier.” Surface Warfare, 
May/June 1998, v. 23, no. 3, p. 16-19.   
http://www.dtic.mil/docs/citations/ADA345673  
 
Wilkens, Roy H. and Michael D. Richardson. “Mine Burial Prediction: A Short 
History and Introduction.” IEEE Journal of Oceanic Engineering, January 2007, 
v. 32, no. 1, p. 3-9. 
 
Williams, C. Dickerson. “Senator Moynihan and the World Court: Controversy 
Over U.S. Mining of Harbors.” National Review, August 24, 1984, v. 36, p. 40-
42.   
 
Witt, Mike. “Finding the Sea Mine.” Asian Defence Journal, February 1993, no. 
2, p. 39+  
 
 347 
Woodward, David. “The High Seas Fleet – 1917-18.” Royal United Service 
Institution Journal, August 1968, v. 113, p. 244-250.  
 
Young, Peter Lewis. “Mining the Straits of Southeast Asia.” Jane's Intelligence 
Review, February 1996, v. 8, no. 2, p. 91-94.   
 
Zakhartchenko, Alexander Sergeevitch, Yuri Nikolayevitch Vinokurtsev, and 
Stanislav Gavrilovitch Troshkin. “Russian Naval Mines Development.” Naval 





 BOOKS  
 
 
Abbot, Henry L. “Fourth Lecture. Mortars and Submarine Mines.” IN Course of 
Lectures upon the Defence of the Sea-Coast of the United States Delivered 




Abbot, Henry L. Materiel of the Submarine Mining Service of the United 
States Army, with a Manual for Its Use in Coast Defense. [New York?]: 
Printed on the Press of the Battalion of Engineers, 1887. 221p. 
https://hdl.handle.net/2027/mdp.39015073464664  
 
Abbot, Henry L. Report Upon Experiments and Investigations to Develop a 
System of Submarine Mines for Defending the Harbors of the United States. 
Professional Papers of the Corps of Engineers, no. 23. Washington, DC: GPO, 
1881. 444p. [plus addenda I & II]  
 
[All Hands]. The Northern Barrage: Mine Force, United States Atlantic Fleet. 
Annapolis, MD: U.S. Naval Institute, 1919. 127p.  
DKL D 589 .U6 N6 1919 BUCKLEY 
 






Belknap, Reginald Rowan. The Yankee Mining Squadron or, Laying the North 
Sea Mine Barrage. Annapolis, MD: United States Naval Institute, 1920.  110p.   





Bucknill, John Townsend. Submarine Mines and Torpedoes as Applied to 








Chilstrom, John S.  Mines Away!: The Significance of US Army Air Forces 
Minelaying in World War II. Maxwell Air Force Base, AL: Air University Press, 
1993.  52p.   
http://www.dtic.mil/docs/citations/ADA425762  
DKL D 790  .C44 1993  GENERAL 
 
Chu, Peter C., Anthony F. Giles, Chenwu Fan, Jian Lan, and Peter Fleischer. 
“Hydrodynamical Characteristics of a Falling Cylinder in Water Column.” IN 
Advances in Fluid Mechanics IV, edited by M. Rahman, R. Verhoeven, and 
C.A. Breddia. WIT Press, 2002, p. 163-181. 
http://hdl.handle.net/10945/36309  
 
Cockfield, David W. The Gulf of Suez Mining Crisis: Terrorism at Sea. 
Annapolis, MD: Naval Institute Press, 1986. 26p. 1985 [transcript of seminar held 
30 May 1985, at US Naval Academy, moderated by David W. Cockfield] 
 
Converse, G. A. Notes on Torpedo Fuzes. Newport, RI: U.S. Torpedo Station, 
1875. 
https://archive.org/details/notesontorpedof00convgoog  
DKL V 850 .C6 1875 BUCKLEY 
 
Corrigan, John Potwin. Tin Ensign: Mine Planting the North Sea. New York: 
Exposition Press, 1971. 202p. 
 
Cowie, J. S. Mines, Minelayers and Minelaying. London, New York: Oxford 
University Press, 1949, 216p.  
DKL V 856  .C8  GENERAL 
 
Cutler, Thomas J. Brown Water, Black Berets: Coastal and Riverine Warfare 
in Vietnam. Annapolis, MD: Naval Institute Press, 1988. 426p.  
DKL DS 558.7 .C87 1988 GENERAL 
 
Davis, Lance E. and Stanley L. Engerman. Naval Blockades in Peace and War: 
An Economic History Since 1750. Cambridge, NY: Cambridge University 
Press, 2006. 453p. 
DKL V 180 .D38 2006 GENERAL 
 
Department of State. Papers Relating to Maritime Danger Zones and the 
Placing by Belligerents of Mines in the High Seas. Washington, DC: 







Dupont, Henri. Mines Sous-Marines Torpilles et Torpedos: Experiences 
Daites Dans L’escaut a Gand, a Anvers et a Calloo (Fort Ste. Marie): 
Destruction a Calloo du Brick de Guerre Duc de Brabant. Paris: Berger-
Levault, 1895. 160p.  
 
Grossnick, Roy. A.  Kite Balloons to Airships ... the Navy's Lighter-Than-Air 





Gusev, Rudol’f. Takova Torpednaia Zhizn’. Sankt-Peterburg: IVA, 2004. 598p. 
[in Russian] 
 
Haarr, Geirr H. The Gathering Storm: The Naval War in Northern Europe, 
September 1939-April 1940. Annapolis, MD: Naval Institute Press, 2013. 550p.  
 
Hansell, Haywood S., Jr. Strategic Air War Against Japan. Washington, DC: 
U.S. Government Printing Office, 1980. 300p.  
DKL D 790 .H265 1980 GENERAL 
 
Hartmann, Gregory K. Weapons That Wait: Mine Warfare in the U.S. Navy. 
Annapolis, MD: Naval Institute Press, c1979. 294p.  
DKL V 856.5 .U6  H28 GENERAL 
 
Hartmann, Gregory K. and Scott C. Truver.  Weapons That Wait: Mine Warfare 
in the U.S. Navy. Annapolis, MD: Naval Institute Press, c1991. 345 p. [updated 
edition] 
DKL V 856.5 .U6  H28 1991 GENERAL 
 
Henry, Chris. Depth Charge!: Mines, Depth Charges and Underwater 
Weapons, 1914-1945. Barnsley, South Yorkshire: Pen & Sword Military, 2005. 
197p. 
DKL  VF 57 .H46 2005 GENERAL 
 
Hill, Walter N. Notes On Explosives and Their Application in Torpedo 
Warfare. Newport, RI: U.S. Torpedo Station, 1875. 
https://archive.org/details/notesonexplosiv00hillgoog  
DKL TP 270 .H64 1875 BUCKLEY 
 
Historical Section, Bureau of Naval Personnel. The Sicilian Campaign: 
Operation “Husky,” July–August, 1943, Action Report, Western Naval Task 





Johnson, Ellis A. and David A. Katcher.  Mines Against Japan.  Silver Spring, 
MD: Naval Ordnance Laboratory; [Washington, DC: U.S. Government Printing 
Office, 1973].  313p.  
DKL V 856.5 .U3 J6 GENERAL 
http://www.dtic.mil/docs/citations/AD0775003 
 
Joint Army-Navy Assessment Committee. Japanese Naval and Merchant 
Shipping Losses during World War II by All Causes. Washington, DC: Joint 




Karneke, Jospeh Sidney and Victor Boesen. Navy Diver. New York: Putnam, 
1962. 256p.  
DKL VM 980 .K3 A3 1962 GENERAL 
 
Khan, Sabahat. Iranian Mining of the Strait of Hormuz – Plausibility and Key 
Considerations. Dubai, UAE: Institute of Near East and Gulf Military Analysis 
(INEGMA), 2010.  
http://s3.documentcloud.org/documents/286260/iranianmining.pdf  
 
Kutzleben, Karl v., Wilhelm Schroeder, and Jochen Brennecke. Minenschiffe 
1939-1945: Die Geheimnisumwitterten Einsätze des 
"Mitternachtsgeschwaders."  [Mine Ships 1939–1945: The 
Geheimnisumwitterten Employments of the Midnight Squadron.] Hamburg: 
Koehler, 2002. 260p. [in GERMAN] 
 
Lott, Arnold S. Most Dangerous Sea: A History of Mine Warfare and an 
Account of U.S. Navy Mine Warfare Operations in World War II and Korea. 
Annapolis, MD: US Naval Institute, 1959.  322p.  
DKL D 773 .L8 GENERAL 
 
Nesbit, Roy Conyers. An Expendable Squadron: The Story of 217 Squadron, 
Coastal Command, 1939-1945. Havertown: Pen and Sword, 2014. 
 
Nicholson, Arthur. Very Special Ships: Abdiel Class Fast Minelayers of World 
War Two. Barnsley: Seaforth Publishing; Annapolis, MD: Naval Institute Press, 
2015. 
 
Office of Naval Intelligence. A Brief Description of Submarine Mines: 
Warning! Avoid Them! Report All Discovered. Washington, DC: Government 





Rains, Gabriel J., Peter S. Michie. Confederate Torpedoes: Two Illustrated 
19th Century Works with New Appendices and Photographs. Jefferson, NC: 
McFarland, Co., 2011.  
 
Sallagar, Frederick M.  Lessons from an Aerial Mining Campaign (Operation 




Smith, Peter Charles. Into The Minefields: British Destroyer Minelaying, 
1916-1960. Barnsley: Pen & Sword Maritime, 2005. 256p. 
DKL D 581 .S65 2005 GENERAL 
 
Sutyagin, Igor. Naval Minelaying in Regional Conflicts: Some Russian Views. 
Alexandria, VA: Center for Naval Analyses, 1997. 13p.   
DKL V 856 .S88 1997 GENERAL 
 
United States. Congress. House. Committee on Foreign Affairs.  The Mining of 
Nicaraguan Ports and Harbors. 98th Congress, 2nd session, April 11, 1984.  
Washington, DC: US Government Printing Office, 1984.  59p.  
https://catalog.hathitrust.org/Record/011338245  
DKL Y 4.F 76/1: M 66 FEDDOCS 
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
1993.   
http://edocs.nps.edu/dodpubs/topic/jointpubs/JP3/JP3_15_930630.pdf  
DKL U 260 .U554 v. 3-15 1993 GENERAL 
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
1999.   
http://www.dtic.mil/docs/citations/ADA434133  
DKL D 5.12:3-15/999  FEDDOCS 
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 
2007.   
 
United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 





United States. Joint Chiefs of Staff. Joint Doctrine for Barriers, Obstacles, and 
Mine Warfare. [Joint Publication 3-15] Washington, DC: Joint Chiefs of Staff, 




United States. Naval Institute Professional Seminar Series. The Gulf of Suez 
Mining Crisis: Terrorism at Sea. Annapolis, MD: US Naval Institute, 26 
February 1987. 26p.  
 
United States. Navy Department. Bureau of Ordance. The Howell Torpedo: 
U.S. Navy, 14.2 inches, Mark 1: General Description. Washington, DC: 
department of the Navy, Naval Torpedo Station Print, 1896. 
DKL V 855 .H6 U56 1896 BUCKLEY 
 
United States. Navy Department. Bureau of Ordance. Torpedo Experiments at 
Key West, Fla. Washington, DC: Department of the Navy, 1874. 
DKL V 850 .U628 1874 BUCKLEY 
 
United States. Navy Department. Bureau of Ordnance. German Underwater 
Ordnance Mines. OP1673A. Washington, DC: Department of the Navy, 1946 
http://www.ibiblio.org/hyperwar/USN/ref/OP-1673A-Ger-Mines.pdf 
[was restricted now declassified] 
 
United States. Navy Department. Office of Naval Records and Library. The 
Northern Barrage and Other Mining Activities. Washington, DC: GPO, 1920. 
146p.   
https://archive.org/details/northernbarrageo00unitrich  
DKL D589 .U5A4 NO.2 1920 GENERAL 
 
United States. Office of Naval Records and Library. “The Northern Barrage” 
(Taking Up the Mines). Published under the direction of the Hon. Josephus 
Daniels, Secretary of the Navy. Washington, DC: Government Printing Office, 
1920.  79p.   




United States. Strategic Bombing Survey. The Offensive Mine Laying 
Campaign Against Japan. 1946. USSBS Report 78. Reprint. Washington, DC: 
Naval Material Command, 1969. 128p.  
https://hdl.handle.net/2027/uc1.31822009231309  
DKL D 767.2 .U58 1969 GENERAL 
 354 
CONFERENCE PROCEEDINGS & PAPERS  
 
 
Bj, L. "Developments in Sonar and Array Technologies." IN Underwater 
Technology (UT), 2011 IEEE Symposium on and 2011 Workshop on 
Scientific Use of Submarine Cables and Related Technologies (SSC), pp. 1-
11. IEEE, 2011. 
IEEE XPLORE DATABASE 
 
Bottoms, Albert, James Eagle, and Howard Bayless.  Proceedings of the 
Autonomous Vehicles in Mine Countermeasures Symposium.  4-7 April 
1995. Monterey, CA: Naval Postgraduate School, [1995].   
DKL V 856 .A97 1995 GENERAL 
 
Bottoms, Albert, Ellis A. Johnson, and Barbara Honegger.  Proceedings of the 
Technology and the Mine Problem Symposium: Second in the Series of 
Sesquiannual Symposia.  18-21 November, 1996. Monterey, CA: Naval 
Postgraduate School, 1996.   
DKL V 856 .T42 1996 v. 1-2 GENERAL 
 
Chu, Peter C., Anthony F. Gilles, Chenwu Fan and Peter Fleischer. 
“Hydrodynamics of Falling Mine in Water Column.” IN Proceedings of the Fifth 
International Symposium on Technology and the Mine Problem.  April 22-25, 
2002. Monterey, CA: Naval Postgraduate School, [2002], III.279 thru III.287.   
http://www.dtic.mil/docs/citations/ADA478757 
DKL V 856 .T42 2002 GENERAL 
 
Chu, Peter, Charles Allen, and Peter Fleischer. “Non-Cylindrical Mine Drop 
Experiment.” IN Proceedings of the Seventh International Symposium on 
Technology and the Mine Problem: IED and Port Security.  May 2-4, 2006. 
Monterey, CA: Naval Postgraduate School, [2006], p. B249-B262. 
http://hdl.handle.net/10945/36275 
DKL V 856 .T42 2006 v. 1 GENERAL 
 
Everhart, David. “Offensive Sea Mining as a Low Cost Defense Against Diesel 
Submarines.” IN Proceedings of the Third International Symposium on 
Technology and the Mine Problem…to Change the World.  April 6-9, 1998. 
Monterey, CA: Naval Postgraduate School, [1998], Pillar I 28 thru 35. 
DKL V 856 .T42 1998 GENERAL 
 
Gaul, Roy D. “A Transport and Systems Deployment Concept for Nearshore 
Mine Warfare.” IN Proceedings of the Fourth International Symposium on 
Technology and the Mine Problem.  March 13-16, 2000. Monterey, CA: Naval 
Postgraduate School, [2000], p. Pillar II 145-155. 
DKL V 856 .T42 2000 GENERAL 
 
 355 
Guyonic, Stéphane, Mathieu Mory, Thomas Wever, Fabrice Ardhuin, Thieery 
Garlan, and Patrick Guyomard. “Full Scale Mine Burial Experiment and 
Comparison with Models.” IN OCEANS 2006 - Asia Pacific, 2007, 2007 16th 
IEEE International Symposium on the Applications of Ferroelectrics, ISAF. 
May 16, 2007 - May 19, 2007 
IEEE XPLORE DATABASE 
 
Hyland, John C., and C. M. Smith. "Nonparametric Spatial Analysis for Mine Line 
Detection." IN OCEANS 2009, MTS/IEEE Biloxi-Marine Technology for Our 
Future: Global and Local Challenges, pp. 1-10. Piscataway, NJ: IEEE, 2009. 
IEEE XPLORE DATABASE 
 
Ji, Jin-Yao, Yong-Gin Sun, Tao Zhou, and Jing-Wei Xu. "Study on Method of 
Cooperative Laying Mines with Submarine and Reconnaissance Force Based on 
Joint Blockade Combat." IN 2016 IEEE 20th International Conference on 
Computer Supported Cooperative Work in Design (CSCWD), 4-6 May 2016, 
Nanchang, China, p. 31-34. IEEE. 
IEEE XPLORE DATABASE 
 
Leng, Xiang-wen, Xu Zhang, Zhang Ming-hu, and Cui Peng. "Calculation Model 
and Emulation of Mine Space Distribution." IN 2010 International Conference 
on Computer Application and System Modeling (ICCASM), vol. 15, pp. V15-
164. Piscataway, NJ: IEEE, 2010. 
IEEE XPLORE DATABASE 
 
Mill, Michael B. “Novel Concepts for Littoral Mining.” IN Proceedings of the 
Third International Symposium on Technology and the Mine Problem…to 
Change the World.  April 6-9, 1998. Monterey, CA: Naval Postgraduate School, 
[1998], Pillar I 77 thru 84. 
DKL V 856 .T42 1998 GENERAL 
 
Proceedings of the Eighth International Symposium on Technology and the 
Mine Problem.  May 5-8, 2008. Monterey, CA: Naval Postgraduate School, 
[2008].  CD-ROM 
DKL V 856 .T42 2008 MEDIA ROOM 
 
Proceedings of the Fifth International Symposium on Technology and the 
Mine Problem.  April 22-25, 2002. Monterey, CA: Naval Postgraduate School, 
[2002].   
DKL V 856 .T42 2002 GENERAL 
 
Proceedings of the Fourth International Symposium on Technology and the 
Mine Problem.  March 13-16, 2000. Monterey, CA: Naval Postgraduate School, 
[2000].   
DKL V 856 .T42 2000 GENERAL 
 
 356 
Proceedings of the Nineth International Symposium on Technology and the 
Mine Problem.  May 17-21, 2010. Monterey, CA: Naval Postgraduate School, 
[2010].  CD-ROM 
DKL V 856 .T42 2010 MEDIA ROOM 
 
Proceedings of the Seventh International Symposium on Technology and 
the Mine Problem: IED and Port Security.  May 2-4, 2006. Monterey, CA: 
Naval Postgraduate School, [2006].  
DKL V 856 .T42 2006 v.1 GENERAL 
 
Proceedings of the Sixth International Symposium on Technology and the 
Mine Problem.  May 9-13, 2004. Monterey, CA: Naval Postgraduate School, 
[2004].   
DKL V 856 .T42 2004 GENERAL 
 
Proceedings of the Third International Symposium on Technology and the 
Mine Problem…to Change the World.  April 6-9, 1998. Monterey, CA: Naval 
Postgraduate School, [1998].   
DKL V 856 .T42 1998 GENERAL 
 
Santi, G.G. and A. Liuzzi. “Offensive Mine Warfare: Covert Mine Laying – A 
Carrier and the Weapon System.” IN RINA, the Royal Institute of Naval 
Architects, Warship ’89, 8-10 May 1989, London. 12p.  
 
Truver, Scott C. "Emerging Naval Warfare: Mines and UWIEDs in U.S. Ports and 
Waterway." IN Proceedings of the Eighth International Symposium on 
Technology and the Mine Problem.  May 5-8, 2008. Monterey, CA: Naval 
Postgraduate School, [2008].   
DKL V 856 .T42 2008 MEDIA ROOM 
 
Valent, Philip J. “Trajectories of Model Cylindrical Mines Falling in the Water 
Column.” IN Proceedings of the Fifth International Symposium on 
Technology and the Mine Problem.  April 22-25, 2002. Monterey, CA: Naval 
Postgraduate School, [2002], III.270 thru III.278.   
DKL V 856 .T42 2002 GENERAL 
 357 
DOCUMENTS, THESES AND TECHNICAL REPORTS 
 
Berger, Hans-Kristian. Mine Deployment and Operational Means. Washington, 
DC: Naval Intelligence Support Center, Translation Division, 25 April 1983. 10p. 
[Translation of Soldat und Technik (Germany, F.R.), D 6323 E, v. 2, p. 68-71, 
February 1983.]  
ABSTRACT: None available. 
REPORT NUMBER: NISC-TRANS-7048 
ACCESSION NUMBER: ADA129041 
http://www.dtic.mil/docs/citations/ADA129041 
 
BM 1000 Mines Developed by the German Air Force. Technical report. Naval 
Technical Mission in Europe. September 1945. 8p.    
ABSTRACT: None Available. 
ACCESSION NUMBER: ADA953474 
 
Cashman, T.M. Striking First...Mine Warfare Goes on the Offensive. Newport, 
RI: Naval War College, Joint Military Operations Department, 13 May 2002. 18p.   
ABSTRACT: The indiscriminate laying of sea mines in international waters is an act of war 
waged by terrorist groups and non-state actors. If the United States is going to successfully 
counter this act of overt aggression and be successful in future conflicts which involve the illegal 
use of mines, it must deter the belligerent through political, diplomatic, and if necessary, physical 
force. History is replete with examples of the effective use of sea mines to deter, alter or counter 
enemy forces. In today's environment, mines have been used more as an act of terror than a 
legal weapon of war. Historically, the U.S. Navy has shown a reluctance to adequately fund and 
appreciate the value of an aggressive countermine force. As a result, U.S. and coalition forces 
have been needlessly subjected to higher risks, delayed or altered battle plans and operationally 
limited in their course of action. Once mines are placed in the water the belligerents have gained 
the strategic, operational and tactical upper hand. From a time, space and force standpoint, the 
combination of U.S. mine countermeasures and allied forces is marginally sufficient to counter 
this threat and enable the naval commander the ability to effectively 'control the sea.' This should 
be the siren call to all naval commanders. Unless the United States leads the way in treating the 
indiscriminate laying of mines in international waters as an act of war, the United States and its 
allies will not be able to project forces ashore or control the seas without encountering 
considerable risks. The time is now to set the stage for new international laws regarding mine 
warfare, redefine rules of engagement, break down inter-service politics, educate the media, and 
build coalition support. The U.S. needs to muster the political will to strike first or suffer the 
consequences from a military and economic standpoint. 











Cashman, T. M. Sweeping Changes for Mine Warfare: Controlling the Mine 
Threat. Master’s thesis. Monterey, CA: Naval Postgraduate School, December 
1994. 86p.   
ABSTRACT: This thesis proposes that the U.S. Navy deter and, if necessary, combat potential 
minelayers by pursuing a pro-active' offensive mine warfare strategy. Central to this proposed 
strategy is the development, acquisition, and use of Remote Controlled (RECO) mines. It is 
argued that, given the historical problems the United States has had in the area of naval mine 
warfare, a strategy aimed at the aggressive deterrence of enemy mine laying be embraced so as 
to project forces ashore in future amphibious operations. 




Chernyshev, I. Mines - A Formidable Naval Weapon (Miny - Groznoe Oruzhie 
Flota).  Washington, DC: Naval Intelligence Support Center, Translation Division, 
May 1975. 8p. Translation of Voennye Znaniya (USSR) no. 12, p. 41-42, 1972.  
ABSTRACT: The brief article reviews the properties of Russian naval mines, mine operations, 
mine countermeasures and mine warfare. 
REPORT NUMBER: NISC-Trans-3669 
ACCESSION NUMBER: ADA012075   
http://dtic.mil/docs/citations/ADA012075 
 
Chu, Peter C., Timothy B. Smith, and Steven D. Haeger. Mine Burial Impact 
Prediction Experiment. Technical report. Monterey, CA: Naval Postgraduate 
School, Institute for Joint Warfare Analysis, 2000. 171p. 
ABSTRACT: Mine Impact Burial Experiment (MIBEX) was conducted at Monterey Bay on May 
23, 2000 using a simulated mine. During the experiment, we carefully observe mine track  and 
mine burial depth while simultaneously take gravity cores.  After analyzing the gravity cores, we 
obtain the bottom sediment shear strength data set. Such  synchronous  mine burial depth and 
shear strength  data were used  to evaluate the Navy's Impact Burial Prediction Model (IBPM) 
which creates a two-dimensional time history of a bottom mine as it falls through air, water, and 
sediment.  The output of the model is the predicted burial depth of the mine in the sediment in 
meters, as well as height, area, and volume protruding.  Model input consists of environmental 
parameters and mine characteristics, as well as parameters describing the mine’s release.  The 
MIBEX data show that the current  IBPM  model needs to be improved. 
ACCESSION NUMBER: ADA385287 





Crawford, Melvin W. and Robert L. Detwiler. Through the Ice Mining Study. 
Final report.  Gaithersburg, MD: Epoch Engineering Inc., June 1983. 71p.  
ABSTRACT: A search for literature relevant to ice penetration by naval mines has shown that 
interest in the problem has existed since 1952. Early studies were followed by Arctic sea ice 
penetration tests using instrumented penetrators of varying sizes and weights. Empirical 
equations for prediction of ice penetration and longitudinal accelerations during ice penetration 
were originally developed by modification of earth penetration equations. Analysis of all available 
test data has validated the empirical equations within the originally stated limits of accuracy. 
Comparable test data appear to confirm the validity for structural tests of penetration testing in 
 359 
gypsite as a simulation of Arctic sea ice for the first few feet of penetration. Very little information 
exists concerning transverse acceleration and loading in either ice or gypsite. Parametric studies 
of mine design parameters for a typical moored mine with practical constraints show trends of the 
weight area factor relationship and the nose shape factor relationship to maximum thickness of 
ice perforation capability, the payload to penetration relationship and the weight efficiency of the 
payload in a constrained total weight system. The few data available suggest that the problem of 
structural survival of transverse loads may be far more severe than that of surviving the 
longitudinal deceleration forces.  
ACCESSION NUMBER: ADA174310 
http://dtic.mil/docs/citations/ADA174310 
 
Dill, Robert F. The Burial and Scouring of Ground Mines on a Sand Bottom. 
Research report for period ending 1 January 1958. San Diego, CA: Navy 
Electronics Laboratory, September 1958. 35p.  
ABSTRACT: This report presents information derived from a study of scour and other 
environmental processes affecting a mine or other foreign object placed on a sand bottom. 
Because scour plays an important role in mine burial, the extent and rate of the scour process 
were emphasized in the study. Special attention was given to the variation of scour with water 
depth; scour relationship to bottom currents; the effect of object shape on scour development; the 
movement, if any, of objects placed on the sea floor; and the function of sediment grain size 
within the range commonly classified as sand in the Wentworth scale of sediment sizes (median 
diameters 0.062 mm to 2.000 mm).  
ACCESSION NUMBER: ADA063560 
http://www.dtic.mil/docs/citations/ADA063560 
 
Doelling, Norman and Elizabeth T. Gowell. Autonomous Underwater Systems 
for Survey Operations. Cambridge, MA: Massachusetts Institute of Technology, 
Sea Grant College, January 1989. 89p.   
ABSTRACT: An autonomous underwater vehicle that can be released at sea, find a harbor, 
perform a task , and return to a designated location is highly desirable. The military applications of 
such a system are obvious. Mine clearing and mine laying come to mind. Other applications could 
include oceanographic surveys, mineral exploration, fish population studies, and underwater 
equipment repair. In 1987, The Naval Surface Weapons Center (NSWC) posed the development 
of such a vehicle as a research problem, and asked the NOAA Office of Sea Grant to recommend 
several Sea Grant Institutions with expertise in AUVs to investigate. MIT Sea Grant was invited to 
submit a proposal and was one of three Sea Grant Programs awarded a one-year grant by 
NSWC. The study developed a vehicle concept and outlined a plan of research necessary for its 
development. The findings of the MIT research team are summarized here. 
REPORT NUMBER: MITSG-89-4 
ACCESSION NUMBER: PB89-187397 
 
Dowd, Frank J. Terrorist Mines in the United States Maritime Domain: A 
Credible Threat? Newport, RI: Naval War College, 2004. 21p. 
ABSTRACT: The purpose of a threat assessment is to approximate the consequences and 
probability of an event as accurately as possible, in order to prioritize limited resources for 
maximum benefit. The economic consequences of a terrorist mine attack  on the United States 
have the potential to be enormous, but unlike a WMD attack , they would only be temporary. The 
damage done would be closely related to the speed of the response effort in opening the port and 
channels to shipping. Navy capital ships and military sealift ships enter and exit port infrequently 
enough to plan coordinated force protection procedures should intelligence require it. While we 
 360 
should never completely discount the mine threat, or Al Qaeda's capabilities, there are ways to 
reduce vulnerability and mitigate the consequences with the resources already allocated. 
ACCESSION NUMBER: ADA422792 
http://dtic.mil/docs/citations/ADA422792 
 
Edlow, Sabrina R. U.S. Employment of Naval Mines: A Chronology. 
Alexandria, VA: Center for Naval Analyses, 1997. 
ABSTRACT: During this century the United States has used naval mines both effectively and 
ineffectively. Naval mines first evolved as a weapon during the Revolutionary War. The United 
States employed them during both World Wars, most notably the North Sea Barrage in WWI and 
Operations Starvation in WWII. In such "go-for-bust" global wars against peer unified rivals, naval 
mines significantly shaped events. The Cold war brought a different type of warfare. This report 
provides information about naval mines and U.S. mining operations in the Revolutionary War, 
Civil War, WWI, WWII, the Korean War, Vietnam, Nicaragua and the Persian Gulf War. 
REPORT NUMBER: CIM 506 
ACCESSION NUMBER: ADA362483 
http://dtic.mil/docs/citations/ADA362483  
 
Gaffney, William Alan. Policy Considerations for the Improvement of the 
United States Navy Mine Warfare Capability.  Master’s thesis. Monterey, CA: 
Naval Postgraduate School, March 1973. 60p.   
ABSTRACT: The general purpose of the report is to indicate the importance of the role of mine 
warfare in supporting the nation's defense policy and, ultimately, the nation's political policy. The 
basic problem, a lack  of attention and emphasis of mine warfare on the part of persons in 
positions of decision in the defense establishment, is treated in the opening sections as a prelude 
to describe the need for such a paper. Future scenarios for mine warfare employment are 
developed to illustrate the importance of the mine and some of the possible areas where it may 
be used. This line of thought is expanded through a discussion of the weapon's value as a 
deterrent and as a defensive weapon. Finally, a design is offered for a future Mine Force with a 
much broader range of capabilities and exposure to Fleet activities.  
ACCESSION NUMBER: AD0764498 
http://hdl.handle.net/10945/16747 
 
Game, Carlos V. Defensive Minefield Planning. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, June 1989. 79p.  
ABSTRACT: This thesis is concerned with the problem of constructing an optimal minefield for 
inflicting casualties to a naval force attempting to penetrate the field. A microcomputer based 
simulation program dealing with this problem is presented and permits the user to select various 
mine characteristics (charge weight, depth, sensitivity), number of mines, number of transitting 
ships and navigational error. 
ACCESSION NUMBER: ADA215142 
http://dtic.mil/docs/citations/ADA215142   
http://hdl.handle.net/10945/26960 
 
Gerson, Donald J. and Rudolph J. Perchal. Sea Ice Growth in Potential Arctic 
Minefield Areas. Technical note.  Washington, DC: Naval Oceanographic Office, 
April 1973. 19p. Presented at the Technical Conference on the Naval Minefield 
(16th).   
ABSTRACT: An empirical method of determining the date of initial ice formation using daily air 
temperatures is described and applied to Zubov's and Kolesnikov's equations to determine day-
 361 
to-day growth in ice thickness. Several methods are used also to estimate ice drift and 
disintegration.  
ACCESSION NUMBER: ADA049020 
http://dtic.mil/docs/citations/ADA049020 
 
Greer, William L. 1972 Mining of Haiphong Harbor: A Case Study in Naval 
Mining and Diplomacy. Alexandria, VA: Institute for Defense Analyses, April 
1997. 21p.   
ABSTRACT: This paper summarizes the events leading to the U.S. mining of Haiphong Harbor 
in 1972, near the end of the War in Vietnam. It uses the lessons learned there to examine the 
implications of the use of naval mining as an element of coercive diplomacy in future conflicts. 
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Hall, E.B. Aircraft Drops of Reefed Parachute, Mk. 12 Assembled on Mine, 
Mk. 25 Mod. 1. Dahlgren, VA: Naval Proving Ground, 29 June 1950. 10p.  
ABSTRACT: Aircraft drops of reefed parachute Mk. 12 with strain gages assembled on mine 
Mk. 25 Mod. 1 are discussed. This test was conducted to determine the loads applied to the 
reefing lines of this parachute upon opening, and to assemble the data necessary to compute 
distance vs. time curves for parachute openings. 
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Hurley, William J. Naval Mining and Technology. Alexandria, VA: Institute for 
Defense Analyses, April 1997. 9p.  
ABSTRACT: In April 1997, a senior panel convened at Institute for Defense Analysis (IDA) to 
address the future of the U.S. naval mining program. This short paper was prepared as 
background reading for the panel. It briefly reviews some of the pros and cons of maintaining a 
traditional mining capability, lists areas of advancing technology that are relevant to this warfare 
area, and discusses the implications of these technologies for the traditional issues. 
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Johnson, Ellis A. and David A. Katcher. Mines Against Japan. White Oak, MD: 
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ABSTRACT: Contents: Mines before World War II; Sea blockade from the air; Summary of 
mining operations and results; Mine policy during World War II; Staff aspects of mining 
operations; Outer zone operations; Inner zone operations; Tactics of inner zone campaign; 
Requirements for new mines; The problem of countermeasures; Problems in the development of 
new weapons.  





Joye, Andre M. R. A Strategic Antisubmarine Offensive Mining Model. 
Technical note. Royal Australian Navy Research Laboratory, Edgecliff, October 
1980. 81p.   
ABSTRACT: Mathematical models are developed to assess the effectiveness of an 
antisubmarine offensive mining campaign in a strategic situation. A number of mining policies and 
submarine policies are examined. A method for determining an optimal mining policy is 
described.  
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Kaminski, Paul G. Affordable Naval Mine Warfare. Washington, DC: Office of 
the Under Secretary of Defense (Acquisition and Technology), 11 June 1996. 9p.  
ABSTRACT: This report contains information concerning naval mine warfare. The document 
addresses threats and future naval mine warfare issues. 
ACCESSION NUMBER: ADA339429 
http://dtic.mil/docs/citations/ADA339429  
 
Kaufman, Alfred I. Cultural and Ethical Underpinnings of the Navy's Attitude 
Toward Naval Mining. Alexandria, VA: Institute for Defense Analyses, April 
1997. 11p.  
ABSTRACT: This document explores the cultural and ethical reasons why the U.S. Navy has 
always been reluctant to develop and acquire naval mines during periods of peace but has stood 
ready to use them extensively in time of war. 
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Kaufman, Alfred I., W.J. Hurley, W.L. Greer, B. McCaffree, and J.D. Pearson. 
The Future of U.S. Naval Mines. Final report. Alexandria, VA: Institute for 
Defense Analyses, August 1997, 17p.  
ABSTRACT: This White Paper reports on the deliberations of a panel of individuals who have 
at some previous time held highly responsible positions in the government of the United States: 
The Honorable Richard Cheney, Dr. Richard L. Garvin, The Honorable John 0. Marsh, Jr., The 
Honorable Robert C. McFarlane, Rear Admiral John M. Poindexter, USN (Ret), Professor David 
Rosenberg, General William Y. Smith, USAF (Ret.), Admiral Carlisle A.H. Trost, USN (Ret), The 
Honorable Paul Wolfowitz, The Honorable R. James Woolsey, and Admiral Ronald J. Zlatoper, 
USN (Ret). This senior panel sat to consider the question of whether the United States ought to 
develop and maintain a modern naval mining capability. At the end of the day, the panel 
concluded that the United States Navy should stay in the business of naval mining. The panel 
recommended that an R&D program, not to exceed $30M a year, be initiated to undertake the 
process of creating a flexible and affordable stockpile of naval mines.  
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Khan, Sabahat. Iranian Mining of the Strait of Hormuz – Plausibility and Key 
Considerations. Dubia Media City, Dubia: Institute of Near East and Gulf 
Military Analysis (INEGMA), 2010. 12p.   
Abstract: This report deals with a central theme in the regional balance of power and explores 
the possibility of Iranian forces attempting to exercise a blockade of the Strait of Hormuz 
specifically through the use of naval mines. 
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Khan, Sabahat. Strategies in Contemporary Maritime Security: Challenges 
Confronting the Arabian Gulf. Dubia Media City, Dubia: Institute of Near East 
and Gulf Military Analysis (INEGMA), 2010. 78p.   
Abstract: This study is based on the proceedings of the Maritime Security Cooperation 
Conference that was organized by the Institute for Near East & Gulf Military Analysis (INEGMA) 
under the joint presidential Patronage of His Highness Sheikh  Khalifa bin Zayed Al Nahyan, 
President of the UAE, and His Excellency Nicolas Sarkozy, President of The French Republic, on 
May 25 26, 2009, at the Armed Forces Officers Club, Abu Dhabi, on the inauguration of the 
French ‘Peace Camp.’ 
 
King, J. B. Mine and Mine Component Testing (Sixth Partial Report). Aircraft 
Drops of MInes, Mk. 45,Equipped with 45 inch Diameter Guide Surface 
Parachutes. Dahlgren, VA: Naval Proving Ground, 1949. 22p.  
ABSTRACT: None available.  
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Krumm, Theodore G. Mine Delivery Model: A Computer Simulation. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, May 1966.  420p.  
ABSTRACT: The Mine Delivery Model is a Monte Carlo computer simulation of the delivery of 
mines in detail by ships, submarines, and/or aircraft. Inputs are of such a nature as to permit the 
simulated execution of any specific mining plan and the outputs provide sufficient information for 
subsequent evaluation of the plan by a threat assessment model. The model as programmed for 
the CDC 1604 Computer consists of five programs. The first two programs convert input data, the 
third and main program is the mine delivery simulation, the fourth program provides a detailed 
printout of both inputs and game results, i.e., the calculated parameters for each mine layed 
accompanied by selected statistics, and the fifth program provides statistics and graphs on the 
distributions of the mine positions.  
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Kuhlo, Robert C. Attacking Ships: Command and Control of Joint Antiship 
Operations. Maxwell, AFB, AL: Air University, Airpower Research Institute, 
October 1990. 67p.   
ABSTRACT: In 1910 the Navy was launching aircraft from ships and by 1923 had launched its 
first aircraft carrier. During World War I aircraft flew maritime patrols and conducted 
antisubmarine operations. In 1921 Gen. an early proponent of air power, demonstrated the 
effectiveness of aircraft in antiship operations by sink ing three battleships at sea. During World 
war II the Air Force and the Navy developed a joint maritime war-fighting capability that was 
decisive in the Pacific. Unfortunately, this joint capability withered as the services went their 
separate ways following the war. However, in the last 10 years, the Air Force and the Navy have 
actively developed joint maritime capabilities, Strategic Air Command B-52s routinely conduct sea 
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surveillance, aerial mine laying, and Harpoon antiship operations, with aircraft recently dedicated 
to conventional nonnuclear missions. Tactical forces conduct joint maritime operations with the E-
3 providing airborne warning and control and a variety of fighters involved in counterair and other 
missions in the maritime environment. The F-16, armed with Harpoon missiles, will soon provide 
the latest joint antiship capability. The research report investigates command and control doctrine 
of the Air Force, Navy, and Joint Chiefs of Staff and contrasts how the Air Force and the Navy 
implement this doctrine.  
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Kusumoto, Neal J. Lost Art of Maritime Mining. Final report. Newport, RI: Naval 
War College, 13 February 1995. 34p.  
ABSTRACT: Maritime minefields have been employed to achieve strategic and operational 
objectives in the five major American wars of the 20th century. The United States has been both 
the miner and, most recently, the victim. Mining can strike at the heart of the enemy, take 
advantage of an Achilles' heel, or compensate for one's own weakness. The U.S. Navy maintains 
a modest inventory of mines which can be laid in volume by Navy and Air Force aircraft, or 
covertly by submarines. Today's operational commander faces an increasingly challenging task : 
tack le a diverse, changing threat with fewer forces and resources without alienating the American 
public. Minefields can be an integral part of the plan to achieve battlespace dominance and 
project power. Mining can seize the initiative through surprise, enhance mass and maneuver by 
achieving economy of force, and expand the commander's battlespace and timeline while 
compressing those of the enemy. A minefield is a stealthy, persistent, and economical weapon 
which can deter without k illing. Against a maritime foe, the operational commander should 
consider mining's strategic and operational potential when planning a major operation.  
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Lanou, Robert E. and James W. Corbett. Analysis of Mine-Drop Signatures for 
Rise-Time, Amplitude, and Frequency Characteristics. New Haven CT: Yale 
University, Laboratory of Marine Physics, March 1953.  
ABSTRACT: None Available.  
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Lindgren, Edwin D. Impact of Mine Warfare Upon U.S. Naval Operations 
During the Civil War. Master’s thesis. Fort Leavenworth, KS: Army Command 
and General Staff College, 1994. 119p.   
ABSTRACT: This study investigates the impact of Confederate naval mine warfare against the 
operations of the U.S. Navy during the Civil War. Mine warfare was a cost effective method for 
the Confederacy to defend its long coastline and inland waterways. A wide variety of fixed, 
moored, and drifting mines were deployed and used with effect at locations along the Atlantic 
coast, the Gulf coast, and along rivers, including those in the Mississippi basin. Despite loss and 
damage to thirty-five Union naval vessels, mine use had virtually no strategic impact upon the 
course of the war. At the operational level, effects were apparent. Federal naval operations at 
Charleston and on the Roanoke River were frustrated, in large part because of the mine threat. 
The impact of mines was great at the tactical level. These cost effective weapons caused delays 
in Union operations, resulted in involved countermine operations, and caused fear and 
apprehension in crews. The lessons from the mine warfare experience of the Civil War are still 
applicable in today's warfare environment. Naval mines are a preferred weapon of minor naval 
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powers and the U.S. Navy will be required to deal with this threat when operating in the World's 
coastal regions.  
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Mason, Gerald A. Operation Starvation. Maxwell Air Force Base, AL: Air 
University, Air War College, 2002. 21p.  
ABSTRACT: More than 1,250,000 tons of shipping was sunk or damaged in the last five 
months of World War II when Twenty-first Bomber Command executed an aerial mining 
campaign against Japan known as Operation STARVATION. Despite this outstanding success, 
the decision to commit the still unproven B-29 to minelaying was a close one that rose to the 
highest levels of the Services. The decision to conduct Operation STARVATION was made not 
only because mining would lead to a Japanese surrender without the need for a costly invasion of 
the home islands, but also with an eye towards post-war roles and missions for the Air Force. 
Once the decision was taken, General Curtis LeMay and his Twenty-first Bomber Command 
threw themselves wholeheartedly into the mission. On January 23, 1945, LeMay issued a general 
directive to the 313th Bombardment Wing to prepare for minelaying operations and on March 27, 
the 313th flew the first of over 50 mining missions. Work ing together on the remote island of 
Tinian, Air Force and Navy personnel turned a mission that began as an inter-service rivalry into 
one of the best examples of inter-service cooperation of the Pacific War. This essay will examine 
the decision mak ing process that led to the use of the B-29 for aerial mining, the planning and 
execution of Operation Starvation, and the results of the mining campaign. 
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McElroy, Paul. The Mining of Wonsan Harbor, North Korea in 1950: Lessons 
for Today's Navy. Quantico, VA: Marine Corps College, 1999. 59p.  
Abstract: Thesis: Although the future of the U. S. Navy's newly implemented "Mine Warfare 
Campaign Plan" is promising, the Navy could not conduct a Wonsan type operation any better 
today than it did in 1950. Discussion: The amphibious operation at Wonsan Harbor North Korea 
was a mine warfare disaster for the U. S. Navy. For five days it delayed General MacArthur's 
ordered assault on Wonsan to cut off the enemy retreat north and to open a second supply line to 
relieve the overstressed port of Inchon. Additionally, it resulted in four minesweeper's sunk and 
numerous personnel casualties. The Navy has directly and indirectly taken many of the lessons 
from Wonsan and incorporated them into its new "Mine Warfare Campaign Plan" for the 21st 
Century. Upon comparison with the Commander in Chief Pacific Fleet's now declassified 1950 
evaluation of Wonsan and the "Mine Warfare Campaign Plan," today's Navy is still lack ing in 
three important areas of mine warfare: logistics, officer experience, and quantity of forces. Like 
Wonsan, the Navy would quick ly use up available spare parts in a large amphibious operation. 
Similarly, the Navy officer corps is not sufficiently schooled in mine warfare, which led to many of 
the staff planning problems at Wonsan. Finally, the quantity of mine forces today is not sufficient 
to conduct a Wonsan type operation. Conclusion: The Navy's plan to overcome the mine warfare 
challenges of a large amphibious assault, like Wonsan, are on the right track ; however, it will take 
until the year 2010 to fully implement. In the meantime, it does not have the ability to conduct an 
amphibious assault in the face of mines, and will have to remain focused on achieving the 
ultimate readiness goal by 2010. 





McShane, Steven L. Where Are My Submarines. Final report. Newport, RI: 
Naval War College, 13 February 1995. 24p.  
ABSTRACT: The unique operational capabilities and employment advantages inherent to the 
U.S. attack  submarine force provide a cost effective and highly powerful platform to the Unified 
Commanders for shaping their respective theaters across the entire range of military operations. 
Attack  submarines (SSNs) offer considerable operational flexibility and firepower while fulfilling 
many roles including forward presence, indication and warning, anti-submarine, anti-surface, 
strike, mine laying, mine countermeasure and special forces insertion. Preemptive conventional 
strike capability is considerably more credible in an environment where the threat of nuclear 
weapon employment has diminished. Therefore, the SSN's formidable conventional strike 
capability presents a powerful force to be reckoned with by any potential adversary. Moreover, 
the SSN's stealth, mobility, endurance and readiness enhance its offensive potential, mak ing the 
SSN uniquely the platform of choice in most forward deployed scenarios. During the Cold War 
our senior military leaders, when confronted with a regional crisis, would ask  where their carriers 
were... I would argue that in today's post Cold War era, they should be ask ing where their 
submarines are.  
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McWhite, Peter B. and H. Donald Ratliff. Defending a Logistics System Under 
Mining Attack. Arlington, VA: Center for Naval Analyses, August 1976. 35p.  
ABSTRACT: A fundamental problem in mine warfare defense is to deploy mine 
countermeasure resources and to route supplies so that shipping losses are minimized. The 
shipping losses at a port are a function of the mining attack , the quantity and duration of 
countermeasure efforts, and the amount shipped from the port. Models and solution algorithms 
are developed in this paper to optimally apportion scarce countermeasure resources when the 
quantity of supplies shipped out of each port is not subject to control and for the case when one 
can control both flow routing and countermeasures deployment. When the shipping schedule is 
fixed, the models are special cases of minimum cost network  flow problems. For the more 
general problem, an enumeration algorithm is developed and computational results presented. 
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Menarchik, Jason D. North Korean Protective Mine Warfare: An Analysis of 
the Naval Minefields at Wonsan, Chinnampo and Hungnam During the 
Korean War. Maxwell AFB, AL: Air University,  Air Command and Staff College, 
2010. 94p.  
Abstract: The Russian-directed protective minefields laid at Chinnampo, Hungnam and Wonsan 
during the Korean War reflect the further development and lethality of Russian protective mine 
warfare doctrine and capability. This development is the continuation in the sophistication of 
protective mine warfare begun in 1854 during the Crimean War. Russian minelaying developed 
from simple geographic barriers to a sophisticated, integrated, shaping defense. With the addition 
of modern technology, to include aircraft, missiles, and the increasing sophistication of mines 
themselves, mine warfare will increasingly become a cheap and more lethal defense to our 
modern, conventional navy. Continued American ignorance and lack  of appreciation for mine 
warfare and for how its opponents could lay mines will someday cost her dearly. 





Miller, George Morey , III. A Simulation Model for the Analysis of a Proposed 
Mine System. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
March 1971. 37p.  
ABSTRACT: This paper is a response to a proposal before the Mine Advisory Committee that 
there be an analytically supported development of a modern explosive mining capability for the U. 
S. Navy. A proposed system is described, and a model is developed to provide the means to 
reevaluate the system in comparison with other alternatives.  
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Mulhearn, P.J. Mathematical Model for Mine Burial By Mobile Underwater 
Sand Dunes. Canberra (Australia): Defence Science and Technology 
Organisation, March 2002. 31p.  
ABSTRACT: An important parameter for the prediction of mine burial on impact, when a mine 
is first laid, is the sediment bearing strength profile. A number of nations have been developing 
easily deployable penetrometers for measuring bearing strength relatively quick ly. The plan would 
be to use these in route survey operations. Previous joint experiments by TTCP (The Technical 
Coperation Program) nations have found that the measured bearing strength decreases as the 
diameter of a penetrometer increases. This effect is not currently understood, but in this report it 
is shown, with the help of some new experiments, that with the right penetrometer design it is 
possible to obtain bearing strength profiles which can be validly used for mine burial prediction. 
Finally a particular penetrometer configuration is recommended for navy use. 
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_______. Mathematical Model for Mine Burial By Mobile Underwater Sand 
Dunes. Canberra (Australia): Defence Science and Technology Organisation, 
January 1996. 28p.  
ABSTRACT: Buried mines in the approaches to major ports and in shipping choke points 
constitute a significant problem in mine countermeasures operations because they are so hard to 
detect. One of the burial mechanisms which occurs in some important locations is burial by 
mobile underwater sand dunes (also called sand waves). In this report, a new mathematical 
model is presented for this process and it is shown that the factors which are most critical for the 
time taken for a mine to become buried are current strength, dune size, and the initial location of 
a mine in relation to crests and troughs of a sand dune field. As current strength increases, the 
time taken for a mine to become buried decreases sharply. The time until burial increases as a 
dune's size increases and as a mine's initial distance downstream from a dune's crest increases. 
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Mulhearn, P. J. Short Range Lateral Variability of Seabed Properties (With 
Some Notes on Larger Scale Features) Near Port Hedland, WA. Canberra, 
Australia: Defence Science and Technology Organisation, Aeronautical and 
Maritime Research Laboratory, 1996. 28p.  
ABSTRACT: The spatial variability of seabed sediment properties over short ranges is 
investigated, and it is found that, at least for sands, sediment grain size varies within a factor of 
square root of 2 over distances of order 100 m. Evidence is then presented that this sediment 
variability, found off Port Hedland, is similar to that at many other locations around the world. 
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Hence for acoustic backscatter and mine burial models the conventional categories: very coarse, 
coarse, medium, fine and very fine, for sands are as precise as it is practical to be. This implies 
that survey methods, with, for example, acoustic sea floor classification systems, need only 
provide sediment grain size to this level of accuracy. It also means that, for mine-counter 
measures purposes, conventional survey methods can be relatively simple, and that many 
existing data bases are quite adequate. From underwater video footage it is clear that many 
important seabed features, such as shell beds, branching corals and seaweed clumps, can easily 
be overlooked in sea floor surveys, with either grabs or corers alone, and that this, at times, 
would lead to misleading conclusions concerning environmental factors relevant to mine warfare 
operations. A number of interesting seabed features have been observed near Port Hedland 
using a sub-bottom profiler and diver-operated underwater video cameras. Because so little is 
known in this area, it was thought these observations were worth recording, as an appendix to 
this report. In particular video-camera observations of some of the long, linear, underwater ridges 
off Port Hedland established them to be rocky reefs, rather than sand bars, as was previously 
thought. This changes previous perceptions of likely mine burial mechanisms off a number of 
Northwest Shelf ports.  
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Niemann, Klaus-Peter. Mine Warfare Forces. Washington, DC: Naval 
Intelligence Support Center,. Translation Division: 25 April 1983. 10p. [Trans. of 
Soldat und Technik, D 6323 E, n.p., v. 2, p. 62-67, February 1983.]   
ABSTRACT: No abstract available. 
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Odle, John W. and John B. Parkerson. Minefield Simulation Models. White 
Oak, MD: Naval Ordnance Laboratory, April 1974. 24p.  
ABSTRACT: The report describes two computer simulation models that have been developed 
at the Naval Ordnance Laboratory to provide assistance to minefield planners in evaluating the 
performance of minefields. Provision is made for dealing with varying input parameters, and 
primary attention is focused on studying the effectiveness of arming delays and ship count 
settings in preserving the threat in the presence of influence sweeping. Use of the models is 
explained in detail and sample results for a hypothetical minefield are exhibited.  
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Patterson, Andrew Jr. Experimental Study of MK 6 Acoustic System for MK 
51 Controlled Mines. New Haven CT: Yale University, Laboratory of Marine 
Physics, April 1952.   
ABSTRACT: None Available.  
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Edwards Street Laboratory. New Haven, CT: Yale University, Laboratory of 
Marine Physics, November 1953.   
ABSTRACT: None Available. 




Phipps, Thomas E. Application of Lanchester Analysis to a Mining 
Campaign. White Oak, MD: Naval Ordnance Laboratory, November 1969. 43p.  
ABSTRACT: Lanchester-type equations are derived for a mine warfare campaign in which one 
opponent seeks to blockade the ports of another. The effects of mutual attrition of minelaying 
units, counter-minelaying forces, minesweepers, and target traffic (merchant shipping or 
submarines) are treated and conditions for victory or stalemate are derived. Only steady-state 
solutions of the equations are examined. These appear adequate to answer a broad range of 
questions about the campaign, including the effect of mine design and tactics on total investment 
levels needed to win. The particular advantage of this type of model is that it provides an easy, 
though crude, means of estimating the effect of even the most minor design and situational 
variables on the over-all course of the campaign. For this reason it is hoped that it can prove 
useful to the mine designer or tactician.  
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Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 2. Study Review Summaries. Part I. 
Final report. 1 March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, 
Inc., October 1972. 485p.   
ABSTRACT: Contents: Airborne ASW; Airborne AAW; Airborne attack ; Environmental systems; 
Mining; Mine countermeasures; Ocean surveillance; Submarine ASW; Submarine attack ; Surface 
ASW.  
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Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 3. Study Review Summaries. Part 
II. Newport Beach, CA: Ultrasystems Inc., 31 October 1972. 469p.  
ABSTRACT: Contents: Surface AAW; Surface attack ; Sea based strategic systems; Electronic 
warfare; Undersea surveillance; Amphibious assault; Reconnaissance/intelligence; Logistics; 
Special warfare; Airborne ASW and submarine ASW; airborne asw and surface asw; airborne 
asw and undersea surveillance; airborne aaw and airborne attack ; airborne attack  and surface 
aaw; airborne attack  and surface attack ; airborne attack  and reconnaissance/intelligence; Mining 
and mine countermeasures; mine countermeasures and navigation; Ocean surveillance and 
electronic warfare; Submarine asw and surface asw; submarine asw and surface asw; Submarine 
attack  and surface asw; surface asw and surface attack ; surface aaw and surface attack ; Surface 
aaw and electronic warfare; logistics and ship support; Airborne AAW, surface aaw and electronic 
warfare; airborne attack , surface attack  and amphibious assault; airborne attack , surface attack  
and special warfare; Submarine ASW, submarine attack  and surface ASW; airborne asw, 
submarine asw, submarine attack  and sea based strategic systems; submarine asw, submarine 
attack , surface asw and surface attack ; and airborne asw, ocean surveillance, submarine asw, 
surface asw and undersea surveillance. 







Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 4. MOE Reviews. Final report 1 
March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, Inc., October 
1972. 226p.   
ABSTRACT: Contents: Airborne ASW; airborne attack ; Mining; Mine countermeasures; Ocean 
surveillance; submarine ASW; Surface ASW; Surface ASW; Surface AAW; Surface attack ; Sea 
based strategic systems; Electronic warfare; undersea surveillance; Amphibious assault; Naval 
communications; Command and control; Reconnaissance/ intelligence; airborne ASW and 
surface ASW; airborne AAW and airborne attack ; airborne attack  and surface attack ; airborne 
attack  and reconnaissance/intelligence; Mine countermeasures and amphibious assault; 
submarine ASW and command and control; submarine attack  and surface ASW; submarine 
attack  and surface attack ; surface ASW and surface attack ; surface AAW and surface attack ; 
surface AAW and command and control; surface attack  and amphibious assault; electronic 
warfare and naval communications; Logistics and ship support; airborne ASW, ocean surveillance 
and surface ASW; airborne ASW, submarine ASW and submarine attack ; airborne AAW, airborne 
attack  and surface AAW; mine countermeasures, command and control and navigation; airborne 
ASW, airborne AAW, surface ASW and surface AAW; airborne ASW, mining, submarine ASW, 
submarine attack , surface ASW, logistics and ship support; and airborne AAW, airborne attack , 
electronic warfare, naval communications, command and control, reconnaissance/ intelligence, 
logistics and special warfare.  
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Russell, Bruce F. Operational Theater Mine Countermeasures Plan: More 
Than a Navy Problem. Monograph. Fort Leavenworth, KS: Army Command and 
General Staff College, 14 May 1995. 54p.   
ABSTRACT: This monograph finds that theater commanders, with vital maritime choke 
points/canals in their theater, should have their J-5 planners develop and integrate a 
comprehensive counter mine plan into the theater's campaign plans. In the past, regional mine 
countermeasure's plans have been viewed as a Navy responsibility. However, today's theater 
commander may face short regional conflict warning times which require the conduct of mine 
countermeasures (MCM) operations before Naval MCM planners and their forces (ships and 
aircraft) can arrive in theater. Using joint theater forces (Army, Air Force, Special Operations 
Forces, Navy, and Space assets), the theater commander can conduct MCM operations to 
prevent mines from going in the water or to detect and record locations of enemy mine laying 
operations, reducing greatly the time required for counter mine operations by Naval MCM ships 
and aircraft upon their in-theater arrival. The coordination and allocation of Joint theater forces to 
conduct MCM operations requires a theater commander to plan and prepare for mining threats 
long before the first enemy sea mine enters the water. This monograph uses the Secretary of 
Defense's October 1993 Report on the Bottom-Up Review as a reference, to identify real world 
MCM missions from a scenario that involves two nearly simultaneous conflicts in the Korean and 
Persian Gulf regions. To execute counter mine missions in these theaters, the J-5 planning staffs 
must develop MCM plans for the theater commander. This monograph takes the J-3 planner 
through the required building blocks to develop an effective theater MCM plan. The monograph 
describes the North Korean and Iraqi mining threats, past and present, to include mine types, 
mine delivery platforms, and possible battlespace areas that could be effectively mined. The 
strengths and weaknesses of U.S. MCM forces, ships and aircraft. 




Schroden, Jonathan. A Strait Comparison: Lessons Learned from the 1915 
Dardanelles Campaign in the Context of the Strait of Hormuz Closure 
Event. Alexandria, VA: Center for Naval Analyses, 2011. 62p. 
ABSTRACT: In 1915, the Allies attempted to force open the Dardanelles Straits in the face of 
an integrated Turk ish and German defense ( sea mines plus covering fire), using first their navy 
and then their army, with disastrous results. An analysis of the navy portion of this campaign 
identifies a number of lessons learned at the strategic and operational levels pertaining 
specifically to risk  assessments, strategic communications, proper strategic and operational 
planning, operational leadership, and operational art. In juxtaposing these lessons to a modern 
attempt by a belligerent such as Iran to close the Strait of Hormuz (SoH), the differences in the 
two scenarios highlight how difficult it would be for Iran to actually close the Strait, but the 
similarities suggest it is still worthwhile think ing through what the lessons from the Dardanelles 
might teach us in the context of the SoH. Doing so yields a number of points to consider when 
think ing through the implications of a SoH closure, along with a number of corresponding 
recommendations for U.S. policy-makers, strategists, and planners. The recommendations are 
presented in this report. 




Shearer, Ward E. Design of a Mine Laying Destroyer for Coast Defense Use 
by the United States Coast Artillery Corps. PhD dissertation, Massachusetts 
Institute of Technology, Department of Naval Architecture and Marine 
Engineering, 1922. 
 
Thomas, Marc J. Missing from the Toolbox: Preemptive Strike. Final report. 
Newport, RI: Naval War College, 16 May 1995. 21p.  
ABSTRACT: The national security strategy of the United States requires the military to 
prosecute two nearly simultaneous major regional conflicts. This is similar to the Israeli asymetric 
strategy of fighting one enemy white holding another. Once the first is defeated, Israeli attention 
focuses on defeating the second enemy. To make the strategy work , the Israelis pre-emptively 
strike their enemies to gain the initiative. American national strategy does not include a provision 
for preemptive action. Past American wars, including the Persian Gulf War, relied on a significant 
build-up of regional combat power before tak ing offensive action. An enemy might conclude that 
the best way to fight the United States is to isolate the region from the introduction of U.S. forces. 
A combination of sea mines and an anti-air lift plan could keep U.S. forces from a theater. 
Because sea mining is likely to be part of an initial enemy action, preempting sea mining 
operations is as important as gaining air superiority. Once the sea mines are planted, will take 
significant time to conduct mine counter-measures operations. An enemy with a clearly defined 
objective and good diplomatic initiative could use the time that the U.S. was isolated from the 
theater to gain a peace on its terms. 
ACCESSION NUMBER: ADA297956 
http://dtic.mil/docs/citations/ADA297956  
 
U.S. Naval Technical Mission in Europe. German 'AT' Mine Units. Technical 
report no. 416-45. 1945. 22p. 
ABSTRACT: None available. 





von Bleichert, Peter. Port Security: The Terrorist Naval Mine/Underwater 
Improvised Explosive Device Threat. Disseration. Walden University, 2015. 
ABSTRACT: Terrorist naval mines/underwater improvised explosive devices (M/UWIEDs) are 
a threat to U.S. maritime ports, and could cause economic damage, panic, and mass casualties. 
The purpose of this case study was to examine this threat and propose reforms that improve port 
security management. The study aligned with the mission area analysis objective of identifying 
and assessing potential terrorist threats in order to preempt and prevent attacks. Von 
Bertalanffy's general systems theory was the framework  for research questions, which focused 
on improvements in port security management to mitigate the threat of terrorist M/UWIEDs. Data 
collection included a document content analysis of open source/nonclassified crime reports, 
government threat assessments, and legislation; physical artifacts (port infrastructure) 
information; policy papers; maps, satellite imagery, and navigational charts; peer-reviewed 
academic literature; and direct observation of 2 California-based maritime ports and an inspection 
of their physical artifacts. Data were organized by general themes; coded axially and selectively; 
and analyzed by phrases, topics, and words associated with minelaying, mine countermeasures, 
and port security. Key findings were that, since 9/11, overall port security has improved, although 
there has been little progress in countering the threat presented by M/UWIEDs. Further, 
vulnerabilities exist that terrorists who seek to commit an M/UWIED attack  or campaign could 
misuse. The findings from this study contribute to positive social change by providing data to key 
stakeholders responsible for counterterrorism, mine warfare, and port security, thereby 
contributing to overall U.S. homeland security. 
http://scholarworks.waldenu.edu/dissertations/901/  
 
Wertman, W. H. Cumulative Indexes of Papers from Proceedings of 
Minefield Conferences (I through XIV). White Oak, MD: Naval Ordnance 
Laboratory, October 1971. 50p.  Reprinted from NOLTR-71-71-Vol-2. This 
revision supersedes those previously published. It includes the papers published 
in NOLTR-71-71 and all previous volumes of the Proceedings.  
ABSTRACT: Technical conferences have been conducted annually by the Naval Minefield 
Community. The Author Index and Subject Index presented list papers which have been 
submitted for use in connection with these conferences, and included in the Proceedings. The 
Proceedings include papers which were presented orally during the conference sessions, and 
papers on related topics which could not be presented for reasons such as absence, or limitations 
of the two-day conferences. Copies of the Proceedings are initially distributed upon request to 
individuals who furnish certifications of Secret security clearance and need-to-know in connection 
with conference sessions. In general, copies of individual papers included in the Proceedings are 
not available. Some of the papers have been published separately by the authors. Inquiries in this 
regard should be addressed to the authors personally or to their activities.  




Anderson, Lloyd D. Acoustic Mine Mechanism. Patent. US Department of the 
Navy, June 10, 1980. 10p.  
ABSTRACT: A system for providing an improved triggering function for firing of a ne from the 
acoustic signature of a ship passing thereover or in the vicinity thereto comprising means for 
detecting the envelope of a portion of the audio signature spectrum of the ship, means for 
deriving a signal corresponding to the logarithm of said detected envelope signal, means 
responsive to said logarithm signal for providing a signal representative of the first time derivative 
thereof, means for subsequently obtaining a signal simulating the second time derivative of said 
logarithmic signal, means for inverting the phase of said second time derivative signal, means for 
providing a multiplication of said first and second time derivative signals, and means responsive 
to said multiplied signals for actuation of a mine detonating circuit.  
U.S. PATENT: 4,207,623 
http://patft.uspto.gov/   
_______. Vector Acoustic Mine Mechanism. Patent. US Department of the 
Navy, February 26, 1980. 11p.  
ABSTRACT: A submarine mine actuating system responsive to the acoustic pressure nature of 
a target vessel moving through the water in the vicinity of the system comprising; an array of 
hydrophones including a first velocity hydrophone having a cosine response pattern and 
generating an electric signal in response to received underwater acoustic signals originating from 
said target vessel, and second velocity hydrophone having a response pattern similar to that of 
said first hydrophone and disposed in orthogonal relation therewith whereby the axes of 
maximum sensitivity of said hydrophones are mutually perpendicular so that the signals produced 
by said hydrophones undergo a phase reversal as the target vessel crosses an axis of maximum 
sensitivity of one of said hydrophones; a pair of transformers each having a primary coil coupled 
to the output of a respective one of said hydrophones to receive an output signal therefrom, a ring 
demodulator circuit having a first and a second pair of input terminals each connected across the 
respective secondaries of said transformers, a center-tap at each secondary winding of said 
transformers for providing an output signal from said demodulator circuit correlative to the phase 
relationship of the signals applied across the input terminals of said circuit to thereby indicate a 
phase reversal of the received acoustic signal as the target vessel crosses the axis of one of said 
hydrophones of said array.  
U.S. PATENT: 4,189,999 
http://patft.uspto.gov/   
Auzins, John, John Horton, David Vickers, and William Jones. Air-cushion and 
Accurate Mine Laying and Mapping System. Patent. US Department of the 
Navy, July 4, 2000. 7p.  
ABSTRACT: An apparatus for and method of laying a minefield in open water uses a high speed 
air-cushion vehicle that transports substantial quantities of mines to a target area. It then deploys 
the mines while it is rapidly moving, d marks and records the location of each deployed mine with 
GPS equipment. Mines can be emplaced at speeds and rates much greater than conventional 
surface ships. The speed of high speed aircushion vehicle makes it less vulnerable to attack  
during operations, and it is less vulnerable to other mines it may encounter during a mission. The 
GPS on high speed air-cushion vehicle ensures an accurate and detailed record of location of the 
minefield. The high speed air-cushion vehicle has much greater lift capability than aircraft used in 
mining missions, and, therefore, can deliver a much larger payload per sortie (under all weather 
conditions) while creating the minefield. Mines can be emplaced much more accurately than an 
aircraft dropping them from altitude, (at least 100% increase in delivery precision). The high 
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speed air-cushion vehicle running at normal operating speeds, has a low detectable signature 
and, due to its speed, is invulnerable to certain enemy mine functions. The unexpected benefit is 
accurate mining of enemy minefields, or areas beyond enemy minefields, for various 
expeditionary uses. 
U.S. PATENT: 6,082,266 
http://patft.uspto.gov/   
 
Bailey, Vernon P., and Edward J. Hilliard, Jr. Underwater Mine Placement 
System. Patent. US Department of the Navy, September 5, 2000. 13p.  
ABSTRACT: A mine placement system is provided for determining mine launch parameters 
based on launcher vehicle position, speed, and direction and on latitude. The system includes an 
input module for receiving launcher vehicle position, speed, and direction having a settable aim 
point. The input module is connected to a processor module which continuously calculates the 
trajectory of the mine as the launch ship maneuvers. The processor module having a vectorizer, a 
decoder, a time processing unit and gyroprocessing unit drives a launch display having steering 
cursors and a range display. The steering cursors and range display provide maneuver 
information to the ship's operator to steer the ship to a launch window which will allow a mine to 
deploy to the set aim point. In addition to displaying the set aim point, the display also shows the 
present actual mine placement point based on the launch ships present location and velocity. 
Whenever a mine is launched, the system records the actual mine placement point. The method 
of the system includes manually entering the weapon type and the latitude/longitude of a desired 
aim point. The system then reads the inertial position and heading of the launch ship. By 
comparing the ship's heading and position to the aim point, the processor drives a launch display 
showing range and bearing to a launch window. The heading and run time are corrected for 
Coriolis effect and for a constant water current.  
U.S. PATENT: 6,611,266 
http://patft.uspto.gov/   
_______. Underwater Mine Placement System. Patent. US Department of the 
Navy, September 5, 2000. 13p.  
ABSTRACT: A mine placement system is provided for determining mine launch 
parametersased on launcher vehicle position, speed, and direction and on latitude. The system 
includes an input module for receiving launcher vehicle position, speed, and direction having a 
settable aim point. The input module is connected to a processor module which continuously 
calculates the trajectory of the mine as the launch ship maneuvers. The processor module having 
a vectorizer, a decoder, a time processing unit and gyroprocessing unit drives a launch display 
having steering cursors and a range display. The steering cursors and range display provide 
maneuver information to the ship's operator to steer the ship to a launch window which will allow 
a mine to deploy to the set aim point. In addition to displaying the set aim point, the display also 
shows the present actual mine placement point based on the launch ships present location and 
velocity. Whenever a mine is launched, the system records the actual mine placement point. The 
method of the system includes manually entering the weapon type and the latitude/longitude of a 
desired aim point. The system then reads the inertial position and heading of the launch ship. By 
comparing the ship's heading and position to the aim point, the processor drives a launch display 
showing range and bearing to a launch window. The heading and run time are corrected for 
Coriolis effect and for a constant water current.  
U.S. PATENT: 6,112,667 
http://patft.uspto.gov/   
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Ball, Herbert L. Mine Simulator Planting Rack and Release Mechanism. 
Patent. US Department of the Navy, October 23, 1979.  8p. 
ABSTRACT: This invention pertains to a storage and planting rack  for an actuation mine 
simulator, having a rectangular frame enclosing an open central volume, guiding channels for 
orienting the mine simulator, and latching and tripping mechanisms for controlling release of the 
mine simulator. Fins on the mine simulator are guided by diagonally opposed channels into the 
storage and planting rack . An electro mechanical member causes release of the mine simulator in 
response to an electric signal, thereby enabling planting crews to precisely control the planting 
location of each mine simulator.  
U.S. PATENT: 4,171,664 
http://patft.uspto.gov/   
 
Bertrand, Matthew. Self-laying Submersible Contact-Mine. Patent. January 7, 
1919. 7p. ABSTRACT: This invention relates to floating mines, and particularly to contact 
mines which are exploded upon contact with a vessel or other body. The general object of this 
invent-ion is to provide a mine of this character so constructed that after it is launched from a ship 
or other starting point it will proceed in a. predetermined direction under its own power until the 
power of the motor is exhausted or the motor ceases to function, and that the mine will 
automatically sink  to a predetermined depth and will become automatically anchored. A further 
object is to provide mines of the type described with a supporting oat, this float being normally 
held in close engagement with the mine itself, whereby the buoyancy of the float will cause the 
mine to be supported upon the surface of the water, and provide means whereby this float is 
released after the mine has traveled a predetermined distance to thereby permit the mine proper 
to sink  to an extent permitted by the cables connecting the float to the mine, the mine thus being 
supported at a predetermined depth below the surface of the water.  
U.S. PATENT: 1,290,054 
http://patft.uspto.gov/   
 
Burke, Richard J. and George Renholt, Jr. Induction Ground Mine and Firing 
Mechanism Therefor. Patent. US Department of the Navy, January 15, 1980. 
19p.  
ABSTRACT: In a mine of the character disclosed adapted to be planted on the bed of a body 
of water from a surface vessel, the combination of a mine casing, a drag plate for the mine 
adapted to retard the downward movement thereof as the mine descends through the water, 
means including a line for detachably securing the drag plate to the casing in such a manner as 
the cause the casing to be righted during the descent of the mine through the water, and means 
effective when the mine reaches a predetermined depth of submergence for disconnecting the 
drag plate from the casing.  
U.S. PATENT: 4,183,301   
http://patft.uspto.gov/   
 
Capponi, Amato. Mine Laying Submarine. Patent. September 8, 1936. 10p. 
ABSTRACT: Not available. 
U.S. PATENT: 2,053, 696 
http://patft.uspto.gov/   
 
Cavallini, Virginio. Structure of Hulls for Mine-laying Submarine Boats. 
Patent. February 11, 1930. 3p.  
ABSTRACT: The object of the present invention is a novel structure of the hull for mine-laying 
submarine boats, for the purpose of allowing to transport the mines in a perfectly dry condition to 
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the spot where it is desired to lay them, the mines coming into contact with the water only at the 
moment of their being launched, which renders possible a permanent watch over them and 
consequently to effect adjustments or repairs eventually needed; the invention having also for its 
object to secure for the submarine boat the most favourable conditions of equilibrium during the 
transport and the laying of the mines.. 
U.S. PATENT: 1,746,460 
http://patft.uspto.gov/   
 
Chester, Tietig. Process and Apparatus for Military and Naval Mining. Patent. 
February 13, 1945. 5p.  
ABSTRACT:  Among the objects of this invention is to provide a process and apparatus for 
mining which is absolutely safe until it is armed by the conscious act of an operator, whoe may be 
loavted at a considerable distance from the mine intended to be armed. According to my 
inventrion, the mined terrain or the mined waters may be used with entire safety by the public with 
the assurance that even if an unarmed mine is subject to heavy mechanical shock or electrical 
distrubances, no major explosions will occur. This is not the case in present practice which 
involves planting high explosives in terrain and waters which are used by non-hostile erson, who 
may set off the explosives accidentally. 
U.S. PATENT: 2,369,325 
http://patft.uspto.gov/   
 
Chorley, Michael. Deployment of Mines and Other Objects at Sea. Patent. 
United Kingdom, Secretary of State for Defence. November 17, 1992. 8p. 
ABSTRACT: An object deployment unit for use under various sea states which allows 
deployment of objects (1) in any required sequence the deployment unit comprising a flexible 
tube shaped elongate body, means (2) to releasably attach objects to the body, one or more 
ballast members (3a, b), one or more buoyancy members (4) and a means for automatic 
buoyancy control. Preferably the deployment unit also includes a remotely actuated release 
mechanism for the release of objects. The automatic buoyancy control means ensures 
maintenance of depth. Typical usage is the deployment of mines. 
U.S. PATENT: 5,163,379 
http://patft.uspto.gov/   
 
Cordell, Steve. Underwater Mine. Patent. September 8, 1992. 14p.  
ABSTRACT: The invention relates to an underwater mine or decoy which should lie on the 
ocean bottom or which has buoyancy characteristics. The mine or decoy is made up of at least an 
expandable material and a foldable, preferably webbed shell which determines the external form 
of the mine. The disadvantages associated with the storage, transportation and stowage of heavy 
mines of fixed shape in submarines, small ships and aircraft are thereby avoided. It is possible to 
manufacture decoys or mines rapidly and economically, and they may have variable magnetic 
and/or sonar reflecting properties. The release of the decoys or mines from submerged 
submarines via forceful ejection is possible. 
U.S. PATENT: 5,146,045 
http://patft.uspto.gov/   
Dunajeff, Leonid.A. System for Laying Submarine Mines. Patent. Commercial 
Ingredients Corporation, April 30, 1940. 4p. 
ABSTRACT: My invention relates to a system and method for laying submarine mines and has 
particular reference to apparatus for towing submarine mines and for planting them at spaced 
intervals. This is a divisional application of my application Serial No. 119,446, filed January '7, 
1937. My invention has for its object to provide means to join a plurality of mines into a single 
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train or floating body which can be towed in water by a suitable boat. For this purpose I employ 
specially constructed cylindrical mines which include a length of cable and sinkers and are 
releasably joined together, forming a long r cylindrical body. The joints are provided with releasing 
devices operated by a cable so that the mines can be released one after another, the cables and 
sinkers being then released for anchoring the mine at the spot where it was released.. 
U.S. PATENT: 2,198,907 
http://patft.uspto.gov/   
 
Dyjak, Richard C. Magnetic Mine Detonator System. Patent. US Department of 
the Navy, July 30, 1974. 6p. 
ABSTRACT: A marine minesweeping system is disclosed as incorporating a permanently 
netized steel pipe, having a polyurethane foam type buoyancy controller disposed in the bore 
thereof, with one end of said pipe effectively connected to a helicopter by means of a suitable 
length cable for the towing thereof thereby. A chain tail-like stabilizer is effectively connected to 
the other end of said pipe to improve the attitude stability thereof, as it is towed through water, 
sea water, or the like, in sufficient proximity with magnetic responsive marine mines to effect the 
detonation thereof. 
U.S. PATENT: 3,826,215 
http://patft.uspto.gov/   
 
Elia, Giovanni Emanuele. Automatic Anchoring Device for Submarine Mines. 
Patent. Vickers Ltd., September 9, 1913. 3p.  
ABSTRACT: This invention has for its object improvements in automatic anchoring devices for 
submarine mines which render it possible to insure the normal and secure succession of the 
several operations of mine laying and also the smooth and easy unwinding of the mooring cable. 
U.S. PATENT: 1,072,928 
http://patft.uspto.gov/   
_______. Submarine Mine. Patent. August 26, 1924. 8p. 
ABSTRACT: This invention related to submarine mines of the k ind which comprise an anchor 
connected to the floatation chamber or mine proper by a mooring cable which is payed out during 
the separation of the flotation chamber from the anchor after the mine has been launched and 
has reached the sea bed or after the flotation chamber has been released from the anchor at a 
safe depth of submersion for the flotation chamber, in cases where the depth, and consequently 
the hydrostatic pressure, is greater than can safely be resisted by the flotation chamber, the chief 
object of the invention being to provide improved means for stopping the paying out of the 
mooring cable so as to determine the final depth of submersion of the flotation chamber. 
U.S. PATENT: 1,505,997 
http://patft.uspto.gov/   
Elmer, William B., and Charles W. Smith. Depth Regulation Device. Patent. US 
Department of the Navy, November 5, 1963. 10p.  
ABSTRACT: Our invention relates to mooring devices and more particularly to devices for 
mooring detonators. The use of moored detonators is a regular procedure of modern warfare but 
it is not often an easy matter to lay magnetic mines and contact mines in enemy waters without 
being detected by the enemy. Submarines while submerged are not subject to detection by radar 
equipment. The use of torpedoes as detonators in enemy Waters has therefore been proposed. A 
torpedo is an excellent detonator and has the advantage that it has considerable freedom of 
motion and can be designed to seek its target once the target comes within a given range of the 
location of the torpedo, namely, the moored position of the torpedo. One broad object of our 
invention is the provision for automatically mooring a torpedo after the torpedo is launched in 
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some manner, as from a submarine firing tube. A more specific object of our invention is the 
provision for automatically mooring a torpedo at a predetermined depth in the water at the 
position the torpedo is launched and from which moored position it later releases itself under 
specified conditions. Another object of our invention is to provide for so mooring a detonator that 
its position is not altered by tidal currents or other currents in the sea.  
U.S. PATENT: 3,109,370 
http://patft.uspto.gov/   
Ernest, Dale S. Automatic Depth Correcting Device for Moored Mine. Patent. 
October 21, 1958. 7p.  
ABSTRACT: The present invention relates to a depth adjusting mechanism or device for use 
with an anchored or moored buoyant body or subfloating device such, for example, as a moored 
mine, and more particularly, to a mechanism compensating for changes in depth due to varying 
tides which alter the mooring depth of the body. The mechanism in accordance with this invention 
is advantageously adapted to utilize the energy of the wave motion occurring in the ocean or 
other body of water as a source of power for actuation thereof, thereby obviating the need for 
storage apparatus to contain energy or fuel necessary, for conventional forms of mechanisms of 
this type. 
U.S. PATENT: 2,856,849 
http://patft.uspto.gov/   
Farnsworth, Frank F., Horace E. Haring, and Raymond L. Taylor. Electrolytic 
Time Delay Device. Patent. US Department of the Navy, December 6, 1960. 4p.  
ABSTRACT: This invention relates to time delay mechanisms and particularly to time delay cells 
for underwater explosive devices which cells are electrolytically reactive when immersed in an 
electrolyte, such as sea water, to arm the explosive devices after a predetermined period of time. 
In mine laying operations, the prevention of the premature arming of the mines is of the greatest 
importance since, obviously, a mine should remain unarmed at least long enough to permit the 
craft to proceed a safe distance from the mined area after it is laid. This is especially true when 
the fuzes used in the mines have sympathetic detonating characteristics. An object of the present 
invention, therefore, is the provision of a time delay mechanism for underwater use and adapted 
to forestall for any predetermined length of time the conditioning of underwater mines and the like 
for sympathetic detonation with explosions in the mined area.  
U.S. PATENT: 2,962,965  
http://patft.uspto.gov/   
Fogal George L., and Thomas W. Kennedy. Delay Arming Device for 
Submarine Laid Mines. Patent. US Department of the Navy, March 27, 1973. 
6p. 
ABSTRACT: An arming device for a mine comprising a hydrostat, a first oil filled bellows 
movable by the hydrostat, a second oil filled bellows of less cross-sectional area than said first 
bellows, a means including baffle having a porous element interconnecting the interior of said first 
and second bellows to delay operation of the second bellows as the hydrostat operates, said 
second bellows movable at a faster rate and through a greater distance than said first bellows, a 
plunger actuatable by the second bellows from an initial position of rest to an armed position, and 
an explosive train arranged transversely within said plunger and movable from a safe position to 
an armed position as the plunger is moved to the armed position.  
U.S. PATENT: 3,722,407 
http://patft.uspto.gov/   
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Garcia, Felipe A., and Robert C. Woodall Jr. Air-delivered Ordnance Explosive 
Mine and Obstacle Clearance Method.  Patent. US Department of the Navy, 
August 26, 1997. 11p. 
ABSTRACT: A method for air delivery of ordnance and clearing of explosive mines and stacles 
from a navigable sea channel includes the step of providing quantities of ordnance adapted to 
survive impact with land and sea and prolonged immersion in sea water and to arm in response 
to air flow pressure and then detonate in response to receiving a preselected signal transmitted to 
the ordnance from a standoff location. The method also includes the step of delivering the 
quantities of ordnance through the air toward multiple sites in a navigable sea channel having 
obstacles and explosive mines therein so as to cause arming of the quantities of ordnance 
followed by impact thereof with the navigable sea channel and submersion and emplacement 
thereof at the multiple sites in the navigable sea channel. The air delivery method further includes 
the step of transmitting the preselected signal to and receiving the preselected signal by the 
emplaced quantities of armed ordnance so as to cause detonation thereof and the synergistic 
simultaneous destruction of the obstacles and explosive mines contained in the navigable sea 
channel. The method also preferably includes the step of mark ing an amphibious path through 
the cleared navigable sea channel. 
U.S. PATENT: 5,661,258 
http://patft.uspto.gov/   
 
Glennon, James B. Differential Drum for Mine Anchors. Patent. US 
Department of the Navy, February 10, 1948. 3p.   
ABSTRACT: This invention relates to a drum for mine anchors so constructed that the mine 
anchor cable is paid out at different rates and has for its object to provide a means that will cause 
the mine case to separate from its anchor at different speeds during various stages of the 
unwinding of the anchor cable.  
U.S. PATENT: 2,435,580  
http://patft.uspto.gov/   
 
Goff, John C. Cable Snubbing and Locking Apparatus for Moored Mine. 
Patent. November 19, 1957. 5p.  
ABSTRACT: The present invention relates to anchors for moored -buoyant mines and more 
particularly to an improved mechanism for snubbing the anchor cable thereof as it is payed out 
during the launching of the mine and to lock the cable against further paying out as the plummet 
of the anchor strikes the bottom of a body of water. 
U.S. PATENT: 2,813,486 
http://patft.uspto.gov/   
_______. Electrolytically Controlled Extender Delay Device for a Mine. 
Patent. US Department of the Navy, February 12, 1957. 6p.  
ABSTRACT: The present invention relates to an extender mechanism and more particularly to 
an electrolytically controlled device for releasing the extender of a marine mine for movement 
from an initial safe position to an armed position in predetermined time delayed relation with 
respect to the planting of the mine in a body of sea water. 
U.S. PATENT: 2,780,993 
http://patft.uspto.gov/   
Grawe, Helmut and Claus Petters. Sea-Bottom Mine. Patent. Messerschmitt-
Bolkow-Blohm Gesellschaft Mit Beschrankter Haftung, March 2, 1982. 7p.  
ABSTRACT: A sea-bottom mine actuated by a remote-control device, includes at least 
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operational part and a plurality of explosive sections. While awaiting use, the operational part and 
explosive sections are kept in an elongated column-like storage arrangement with the operational 
part and explosive sections hinged or flexibly connected together. In the storage arrangement, 
the operational part and explosive sections can be releaseably locked together. When the mine is 
thrown into the sea, the operational part and explosive sections are displaced from the column-
like storage arrangement and open out into a flat arrangement with the operational part and 
explosive sections still interconnected together. 
U.S. PATENT: 4,317,414  
http://patft.uspto.gov/   
Grieshaber, Hugo E. Dry Mine Laying Submarine. Patent. Electric Boat 
Company, August 18, 1931. 6p.  
ABSTRACT: Not available. 
U.S. PATENT: 1,819,022 
http://patft.uspto.gov/   
 
_______. Mine-laying Submarine. Patent. Electric Boat Company,September 
16, 1930. 6p. 
ABSTRACT: Not available. 
U.S. PATENT: 1,775,855 
http://patft.uspto.gov/   
 
Grieshaber, Hugo E. Mine-laying Submarine. Patent. Electric Boat Company, 
April 21, 1931. 6p. 
ABSTRACT: Not available. 
U.S. PATENT: 1,802,013 
http://patft.uspto.gov/   
 
Grieshaber, Hugo E., Elmer R. Duncklee, and John F. Trudeau. Dry-Mine-
Laying Submarine. Patent. Electric Boat Company, October 7, 1930. 7p.  
ABSTRACT: This invention relates to mine laying submarine boats, and more particularly to a 
submarine boat for laying mines by what is known as the dry system. One of the main objects of 
our invention is to provide a submarine boat having mine stowage tubes so disposed as not to 
occupy valuable space in the hull, these tubes having associated therewith means for transferring 
the mines from the tubes and for discharging them eXteriorly of the hull. Another object is so to 
dispose the mine stowage tubes in relation to the hull structure as to obviate any increase in the 
dimensions thereof, thus preventing interference with the speed or radius of action of the boat. A 
further object is to provide a boat in which the stowage tubes and associated parts are so 
disposed as to provide an extremely simple compensating system while also preventing any 
material change in trim of the boat during discharge of the mines. It is also an object of our 
invention to provide simple and highly efficient means for laying or discharging the mines while 
permitting the same to be examined immediately before discharge to determine the condition of 
the gear thereof. Further objects and advantages of our invention will appear from the detailed 
description. 
U.S. PATENT: 1,777,304 





Haberland, Ernest R. Arming Device for Mines. Patent. US Department of the 
Navy, June 11, 1957. 4p.  
ABSTRACT: This invention relates to arming devices for underwater ordnance such as mines 
and more particularly to a device wherein osmotic pressure is utilized for the force necessary to 
produce the mechanical movement required in the arming procedure.  
U.S. PATENT: 2,795,189  
http://patft.uspto.gov/   
 
Hammond, John Hays, Jr. System of Submarine-Mine Laying. Patent. June 6, 
1922. 5p. ABSTRACT: My invention relates to systems for laying submarine mines, and 
relates more particularly to a system by which vessels or receptacles containing explosives and 
means for firing said explosives are conveyed to any desired point by a torpedo, a submarine 
boat or other craft controlled from a distance, and there anchored. 
U.S. PATENT: 1,418,797 
http://patft.uspto.gov/   
 
Hartley, Blyth Pratt. Laying of Moored Mines from Submarines. Patent. 
Vickers Armstrongs, Ltd., October 7, 1930. 7p. 
ABSTRACT: Not available. 
U.S. PATENT: 1,777,416 
http://patft.uspto.gov/   
 
Hickey, Christopher D. D. Underwater Weapon Systems. Patent. August 2, 
1983. 4p. ABSTRACT: An underwater weapon system comprises a container for a self-
propelled weapon with target homing means, the container including pumps having inlets on the 
underside of the container to pump silt, gravel etc., from underneath the container whereby the 
container can be buried or partially buried in the sea bed. Reverse operation of the pumps raises 
the container which is opened automatically, e.g. with a radio control system, to release the 
weapon when the weapon is to be used. 
U.S. PATENT: 4,395,952  
http://patft.uspto.gov/   
 
Hillenbrand, Christopher F., and Donald T. Gomez. Unmanned Undersea 
Vehicle System for Weapon Deployment. Patent. US Department of the Navy, 
November 25, 1997. 15p.  
ABSTRACT: An unmanned undersea vehicle system comprises a remote-controlled, 
unmanned undersea vehicle and a mother vehicle interconnected by a communication link . The 
unmanned undersea vehicle includes a weapon compartment, an erectable observation mast and 
a control element. Within the weapon compartment are a weapon and a buoyancy chamber 
positioned axi-symmetrically therein. The buoyancy chamber is initially empty and has sufficient 
capacity so that it can be loaded with seawater whose mass approximates mass of the weapon. 
The weapon compartment further includes controllable intake valving for enabling seawater 
surrounding the vehicle to fill the buoyancy chamber. The erectable observation mast obtains 
environmental information. The control element controls the deployment of the weapon by 
expelling the weapon from the weapon compartment and thereafter controls the firing of the 
weapon. The control element cooperates with the intake valving to maintain a predetermined 
distribution of mass as the weapon is deployed. The mother vehicle generates command 
information for controlling the control element and receives unmanned undersea vehicle status 
information from the unmanned undersea vehicle and processes it for use in generating the 
command information. The communication link  interconnects the unmanned undersea vehicle 
and the mother vehicle to facilitate transfer of command information from the mother vehicle to 
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the unmanned undersea vehicle and to further facilitate transfer of unmanned undersea vehicle 
status information from the unmanned undersea vehicle to the mother vehicle. 
U.S. PATENT: 5,690,041 
http://patft.uspto.gov/   
 
Humphrey, Samuel A. Minelaying Submarine. Patent. US Department of the 
Navy, Feb 13, 1968. 3p.  
ABSTRACT: This invention relates to the laying of mines and more particularly to the 
modification of existing submarines to permit them to engage in minelaying activities while 
submerged. Minelaying with present day submarines is limited to the relatively small number of 
mines that can be carried in the torpedo tubes and stowage racks within the submarine. 
Accordingly, present day submarines have not proven to be altogether satisfactory for minelaying 
operations since the area which they might cover is severely restricted due to the small number of 
weapons which can be carried by any one vehicle. In addition to this drawback presented by the 
limited quantity of mines that can be carried, the use of present day submarines for laying mines 
is opposed by many naval tacticians because of the defensive problem which is incurred and for 
this reason it has further proven to be undesirable because of the morale problem arising 
therefrom. Stated otherwise, submarine crew members do not like to be sent on mining missions 
because there is usually no room left on board the vehicle for defensive weapons such as 
torpedoes and submarine rockets.  
U.S. PATENT: 3,368,510 
http://patft.uspto.gov/ 
 
Jasperson, Robert E., Charles G. Erb, Donald F. Haber, and Andrew A. Pouring. 
Depth Controlled Naval Mine. Patent. Trident Engineering Assoc., Inc. October 
25, 1977. 7p. 
ABSTRACT: A tethered naval mine adapted automatically to maintain a predetermined depth 
below the surface of a body of water despite changes in water level. Provision is made for 
safeguarding operating personnel prior to deployment of the mine and to cause self-destruction 
thereof upon expiration of a predetermined period. The mine arrangement is such as to effect 
detonation either upon contact with a craft or by disturbances produced by the wake of a vessel 
or by mine-sweeping apparatus.  
U.S. PATENT: 4,055,121 
http://patft.uspto.gov/   
 
Jones, Harry S., David B. Kirkpatrick, and Robert G. Wilson. Marine Mine. 
Patent. US Department of the Navy, February 12, 1980. 23p.  
ABSTRACT: In a pressure responsive mine having a casing and an arming and firing circuit 
therein, a pressure responsive device mounted in the casing and exposed to the pressure of the 
sea water, a second pressure responsive device mounted in the casing, a fluid connection 
between the first and second pressure responsive devices, a third pressure responsive device 
mounted in the casing, a restricted fluid pressure responsive connection between the second and 
third pressure responsive devices, and a circuit mak ing and break ing device positioned in the 
restricted connection between the second and third pressure responsive devices and connected 
in the arming and firing circuit. 
U.S. PATENT: 4,187,779 
http://patft.uspto.gov/   
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Kalaf George, P. Delayed-Action, Hydrostaticallyoperated Arming Device. 
Patent. US Department of the Navy, July 20, 1965. 5p. 
ABSTRACT: This invention relates to hydrostatically operated devices, and more particularly to 
delayed action devices for arming mines in shallow water.  
U.S. PATENT: 3,195,460 
http://patft.uspto.gov/   
 
Koehn, Brian M. High Frequency Acoustic Float for the Versatile Mine 
System. Patent. US Department of the Navy, October 29, 2002. 8p.  
ABSTRACT: The high frequency response of a versatile exercise mine system that emulates 
potentially threatening mines is extended by an acoustic float system. A watertight housing is 
buoyed upward from the mine system and has a first acoustic sensor to provide an omni-
directional response to higher frequency acoustic signals in the range of 20 to 40 kHz that are 
transmitted from distant sources through ambient water. A second acoustic sensor adjacent to 
the first acoustic sensor produces a directional response to the higher frequency acoustic signals. 
Processing circuits receive signals from the acoustic sensors and generate signals representative 
of the higher frequency omni-directional and directional responses. An inclinometer generates 
signals representative of inclination of the acoustic system and a cable feeds the all the 
representative signals to a versatile exercise mine system for additional processing and/or 
evaluation.  
U.S. PATENT: 6,473,364  
http://patft.uspto.gov/   
Lindmark, John Gunnar. Floating Submarine Mine. Patent. Eskilstuna 
Staalpressnings Aktiebolag, December 8, 1914.  6p.  
ABSTRACT: The present invention has reference to improvements in torpedo mines, driving 
mines and other similar submarine bodies and has for its object to give them a periodical up-and-
down movement in the sea and thus keep them floating at a desired middling depth below the 
water surface, until after a determinated period of time, the mine sinks to the bottom of the sea 
and thus becomes inoffensive. Said periodical up-and-down movement is effected by altering the 
displacement of the submarine body (the mine). The alteration is caused by means of a periodical 
tak ing-in of water and letting-out the same from a vessel placed within the mine. The in- and 
outlet is controlled by a hydrostatic device and is effected by means of compressed air or some 
other gas. The air or the gas is stored in a suitable pressure vessel and periodically supplied to 
the vessel within the mine, the so called regulating vessel, whereby water is expelled or supplied 
to the said vessel.  
U.S. PATENT: 1,120,621  
http://patft.uspto.gov/   
 
Lyon, Robert J., and Richard L. Lorenz. Marine Mine Fire Control Mechanism. 
Patent. US Department of the Navy, November 20, 1990. 32p.  
ABSTRACT: A control system for a magnetic submarine mine adapted to be fired automatically 
upon the approach of a vessel and in which the possibility of premature detonation of the mine by 
a minesweeper is substantially reduced. For example, some of the magnetic mines being laid in a 
particular mine field may be set so that after several actuations by a minesweeper a few of the 
mines will be exploded, the remaining mine field requiring a larger number of signals before 
detonation. By varying the number of signals before a mine is detonated the particular mine field 
after being swept is still considered lethal because many of the mines are left in the armed 
condition and others awaiting to be armed by subsequent minesweeping or the passage of 
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vessels, as the case may be.  
REPORT NUMBER: U.S. PATENT: 4,970,958 
http://patft.uspto.gov/ 
 
Mann, Ralph W. and Frank B. Johnson. Mine Firing Control Apparatus. Patent. 
US Department of the Navy, March 27, 1973. 11p.  
ABSTRACT: In a submarine mine for damaging a vessel, the combination of: a mine, electrical 
means responsive to a condition having a variable sign and caused by a vessel in motion for 
producing signals of opposite polarities in accordance with the sign of said condition, a pair of 
energy storage means, means controlled by said signals for selectively supplying said energy 
storage means with energy in accordance with the polarities of said signals, and means 
controlled by one of said energy storage means for firing the mine when the pair of energy 
storage means are successively supplied with energy within a predetermined period of time. 
U.S. PATENT: 3,722,409 
http://patft.uspto.gov/   
 
McCants, Thomas H., Jr. Method for Launching Naval Mines. Patent. Bae 
Systems Technology Solutions & Services Inc., October 9, 2012. 38p.  
ABSTRACT: An air-based vertical launch system is described by means of which ballistic 
missile defense can be achieved effectively from a large aircraft. A method for ensuring safe 
missile egress is proposed. A method for ensuring that the missile strikes the ballistic missile 
payload section is also proposed. Together, the air basing method employing vertical (or near-
vertical) launch and semi-active laser guidance yield an affordable and operationally effective 
missile defense against both tactical and long-range ballistic missiles. The affordability of missile 
defense is enhanced by the ability of an aircraft equipped with a vertical launcher to 
simultaneously carry out several defensive and offensive missions and to provide other 
capabilities such as satellite launch at other times. Methods for employing an aircraft equipped 
with a vertical (or near-vertical launcher) and one or more of the proposed egress assurance 
mechanisms in offensive ground attack  missions, mine laying, and satellite launch missions are 
also proposed.  
U.S. PATENT: 8,281,697  
http://patft.uspto.gov/   
 
Michelson, Louis. Anchor Ejecting Moored Mine. Patent. US Department of the 
Navy, June 30, 1959. 12p.  
ABSTRACT: This invention relates generally to submarine mines and more particularly to a 
new and improved mine of the subfloating type adapted for mooring at a predetermined depth 
beneath the surface of the water and wherein the anchor therefor is initially stored within the 
flotation chamber of the mine for ejection thereform after a predetermined interval following the 
launching of the mine with means being provided for excluding the water from the chamber from 
which the anchor is expelled whereby the mine is thusly made buoyant.  
REPORT NUMBER: U.S. PATENT: 2,892,401  
http://patft.uspto.gov/ 
 
Mutsch, Adam, Claus Petters, and Helmut Grawe. Ocean Floor Mine. Patent. 
Messerschmitt-Bolkow-Blohm GmbH, November 7, 1978.  4p.  
ABSTRACT: A mine to be laid on the ocean floor consists of two separate containers joined 
together into a unit. One container holds a firing system and the other an explosive. The 
explosive is salt water resistant and of a plastic consistency. The container for the explosive is 
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destructible so that it can be removed from about the explosive either during or after placement 
on the ocean floor. A flexible reinforcement member encloses the explosive so that, after the 
container is removed and the explosive can flow on the ocean floor, the reinforcement member 
holds the explosive together. 
U.S. PATENT: 4,123,974  
http://patft.uspto.gov/   
Muzzey, David S., Jr. Hydrostatically Controlled Arming Switch. US 
Department of the Navy, March 25, 1958. Patent. 3p. 
ABSTRACT: The invention described herein maybe manufactured switch in the firing circuit of 
a mine. Such devices employ an initially wound spring and for this reason may prematurely arm 
the mine if the escapement mechanism "The present "invention overcomes the difficulties 
referred to by providing a hydrostatically controlled switch by means of which a time delay of from 
one to-two Weeks is possible. A diaphragm in response to water pressure there against forces a 
piston having a rack  mounted thereon downwardly. The rack  engages a pinion which through a 
suitable gear train is provided with an escapement. Adjacent the lower end of the rack  member is 
provided a pair of spaced spring pressed contacts which normally engage an insulated end 
portion of the rack  member. When the water pressure against the diaphragm causes the rack  
member to move inwardly at a speed determined by the gear train of the escapement the metallic 
portion of the rack  member bridges the contact members thereby completing the arming circuit in 
the mine. It can be seen, therefore, that the presently disclosed device provides a means for 
closing an arming switch in the firing circuit of a mine in time delayed relation to the laying of the 
mine. 
U.S. PATENT: 2,827,850 
http://patft.uspto.gov/   
Palmer, Wayne F. Submarine Mine. Patent. March 20, 1923. 9p.  
ABSTRACT: This invention relates to improvements in submarine mines and more particularly 
to firing mechanism of the single magnetic need e type particularly adapted for ground mines. 
One of the objects of the present invention is to provide a simple and practical firing mechanism 
for submarine mines which will be reliable and efficient in use and operation. A further object is to 
provide a mechanism. of the above character which will be safe to handle and launch and free 
from danger of premature firing for a reasonable length of time after launching. A further object is 
to provide amine of the above character which cannot be countermined. A further object is to 
provide a simple and compact operating mechanism having relatively few parts which may be 
inexpensively manufactured and assembled. A further object is to provide a mine of the above 
character which, when thrown into the water will light right side up and without a violent jar.  
U.S. PATENT: 1,448,976  
http://patft.uspto.gov/   
Peregrim, Frank, James B. Johnson, and Gerhard B. Winkler. Case Mounted 
Mooring System. Patent. US Department of the Navy, November 24, 1981. 9p.   
ABSTRACT: A system for mooring a buoyant case such as a marine mine or other marine vice 
at a preselected depth below the surface of the water in which the case was launched. After the 
case has been launched, together with an attached anchor, the anchor and case separate to the 
extent of a resilient line as they descend through the water. When the case passes through a first 
preselected depth the resilient line is released from the case, thereby permitting a mooring line, 
which is connected in series between the resilient line and the case, to payout. As the mooring 
line unwinds the anchor descends to the ocean floor while the buoyant case ascends toward the 
surface. When the case ascends through a second preselected depth a brake assembly is 
activated to stop the payout of the mooring line. After the case has been positioned at the second 
 386 
depth, a lock ing assembly fixes the position of the case at the mooring depth. 
U.S. PATENT: 4,301,734 
http://patft.uspto.gov/   
Plice, William A. Force Balance Pressure Device. Patent. US Department of 
the Navy, February 5, 1974, 5p.   
ABSTRACT: This invention relates to a force balancing system for determining the mooring 
depth of an anchored mine. More specifically, the present invention provides means to 
automatically cause a positively buoyant mine to float at a predetermined depth no matter what 
the overall depth of the water may be, provided there is sufficient mooring cable to reach from the 
bottom to the predetermined depth of submersion of the mine.  
U.S. PATENT: 3,789,758 
http://patft.uspto.gov/   
 
Polvani, Donald G. Underwater Buried Mine Classifier. Patent. Westinghouse 
Electric Corp., August 23, 1988. 8p.  
ABSTRACT: A magnetometer system carried aboard a tethered underwater vehicle for 
confirming the existence of a buried naval mine which then may be neutralized by an explosive 
charge dropped by the vehicle. The vehicle carries two or more scaler magnetometers and is 
operated to obtain vertical and two orthogonal horizontal spatial gradients of the magnetic field 
above the mine location. The vertical distance to the mine is obtained, and this information, along 
with the known dip angle of the earth's magnetic field at the location, is utilized in conjunction with 
the spatial gradients for obtaining three mutually orthogonal components of the magnetic moment 
of the mine, from which the magnitude of the magnetic moment may be calculated. If the 
magnitude falls between upper and lower predetermined limits, a positive mine classification 
signal is provided. 
U.S. PATENT: 4,766,385 
http://patft.uspto.gov/ 
Prescott, Sydney I. Mobile Subsurface Mine-Field. Patent. December 17, 1918. 
4p. ABSTRACT: This invention relates to a mobile subsurface mine field, and it has for its 
main object the production of a mine field which may be moved into and out of and while in 
action, and from one station to another, unobserved by an enemy. A further object is the 
production of a mine field of the general character above indicated which may at any time be 
brought to the surface of the water for inspect-ion and repairs. Another object is the production of 
a mine field which will retain its mobility after one or more of its mines have been exploded. Still 
another object is the production of the simplest possible structure by means of which the desired 
objects may be attained. With these and other objects not specifically mentioned in view, the 
invention consists in certain combinations and constructions which will be hereinafter fully 
described and then specifically set forth in the claims hereunto appended. 
U.S. PATENT: 1,287,744  
http://patft.uspto.gov/   
 
Proutiere, Severine, Nicolas Dupin, and Philippe Lubrano-Lavaderci. External 
Storage Device for Deploying Weapons from a Submarine. Patent. DCNS, 
June 11, 2013. 8p.  
ABSTRACT: In the following, the term “weapon” is understood as meaning any type of 
ammunition (mine, torpedo, missile, etc.) or weapon carrier (drones, etc.). A weapon storage 
device (10) which is to be attached to an external face (8) of a hull (4) of a submarine (2) and 
which is capable of containing weapons (14), such as ammunition or weapon carriers, which are 
to be deployed from the storage device on receipt of a deployment signal transmitted from inside 
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the submarine, includes a compensation element (16, 18, 30, 40) which allows the variation in 
mass of the storage device (10) resulting from the deployment of at least one weapon to be 
compensated for, partially or wholly, by replacing a volume of gas initially contained in the storage 
device by an identical volume of water introduced into the storage device.  
U.S. PATENT: 8,459,199 
http://patft.uspto.gov/   
 
Rice, Joseph A., Jr., Douglas D. McGregor, Forrest D. Colegrove, and Bela 
Marton. Smart Mine. Patent. Texas Instruments Incorporated, October 6, 1987. 
8p. ABSTRACT: A smart mine includes a pair of He3 magnetic sensors exteriorly connected to 
a head compartment of a mine housing. A torpedo compartment for housing a torpedo completes 
the mine housing. The head compartment contains the sensor support electronics which includes 
a phase locked loop means having a pair of digital phase locked loops connected between the 
sensors and a difference circuit whereby a difference signal representative of the difference 
between the pair of He3 magnetic sensors is produced for processing in a signal processor for 
determining the presence of large ferromagnetic bodies and producing a torpedo firing signal.  
U.S. PATENT: 4,697,519 
http://patft.uspto.gov/   
 
Riley, Gerard Brook, and Herbert Octavius Mock. Submarine Mine. Patent. 
February 18, 1919. 3p. 
ABSTRACT: It is well known that a moored submarine mine when laid out in the sea is subject 
to continued oscillation or pumping in a vertical plane due to wave and tide action, with the result 
that the mooring cable and its connections to the mine and sinker are subject to a sudden jerk or 
strain every time the mine reaches the upper limit of its oscillation. With the mines now employed, 
this sudden jerk or strain is of considerable magnitude and has caused mines to break away from 
their moorings thereby rising to the surface and disclosing the presence of the mine field and 
becoming floating mines. 
U.S. PATENT: 1,295,065 
http://patft.uspto.gov/   
Ronning, Adolph. Mine. Patent. June 27, 1944. 6p. 
ABSTRACT: This invention relates to improvements in mines such as used for protecting 
areas of the sea against enemy vessels and for destroying such vessels. The primary object of 
the invention is to provide a mine of sectional construction including as separate units, a weight, 
a cable container, explosive container and detonating head, all of which may be assembled in 
any relation required to meet various conditions of water depth, amount of explosive force 
required, and type of detonating mechanism, best suited to the kind of vessels ordinarily traveling 
the mine field. Certain of said units may be dispensed with entirely if desired, and the possible 
permutation will thus be extensive. 
U.S. PATENT: 2,352,226 
http://patft.uspto.gov/   
Schwarz, Arthur H., and Roger W. Wallace. Self-winding Arming and 
Sterilizing Mechanism for a Mine. Patent. US Department of the Navy, 
December 31, 1963. 17p.  
ABSTRACT: This invention relates to time delay switch mechanisms in which the delay is 
accomplished by an escapement device adapted to be operated continually for a relatively long 
period of time. More specifically the invention relates to a self-winding time delay mechanism 
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having a pair of actuated circuit controlling devices particularly adapted for, delaying the arming of 
a mine for a relatively long period of time after the mine has been planted and for causing the 
sterilization of the mine at the expiration of a considerably longer period of time, in which the 
power required for the operation of the clock  mechanism is obtained from a spring motor which is 
rewound periodically at predetermined intervals of time by an electric motor operatively 
connected thereto. 
U.S. PATENT: 3,115,834 
http://patft.uspto.gov/   
Seiple, Ronald L. Underwater Weapon Dispenser. Patent. US Department of 
the Navy, December 31, 1991. 8p.  
ABSTRACT: The invention is an underwater weapon dispenser for delivering weapons to a 
location which is remote from a water vehicle. The dispenser includes at least one pod which is 
capable of receiving at least one weapon system, such as torpedo or mines. The pod is 
hydrodynamically shaped and is slightly negatively buoyant. The pod has at least one hydrofoil so 
that the pod will assume a glide path in the water. Provision is made for releasably attaching the 
pod with its weapon to the water vehicle so that the pod can be released from the water vehicle to 
assume a downward glide angle path. The pod is provided with a releasable anchor which, upon 
release, anchors the now buoyant pod at a predetermined depth. With this arrangement, pods 
can be attached to the bottom hull portion of a surface vessel or a submarine for delivering the 
pods with their weapons to the bottom of the ocean, after which the weapons can be removed for 
accomplishing their intended purposes.  
U.S. PATENT: 5,076,170 
http://patft.uspto.gov/   
Simpson, Robert C. Mine-Laying Submarine. Patent. Electric Boat Company, 
October 7, 1930. 8p.  
ABSTRACT: This invention relates to submarine boats for laying mines. One of the main 
objects of my invention is to provide a submarine boat in which the mine stowage and discharge 
means are so constructed and arranged as to conserve the valuable space in the pressure hull 
while not necessitating any increase in the dimensions of the boat. Another object is to provide 
means whereby a multiplicity of closures and complicated mechanism for discharging the mine is 
avoided. 
U.S. PATENT: 1,777,332 
http://patft.uspto.gov/   
 
 
Smallin, Bryan. Patent. Multiple Torpedo Mine. Patent. US Department of the 
Navy, April 24, 2012. 8p.  
ABSTRACT: A multiple torpedo mine is capable of launching multiple torpedoes in water 
simultaneously or at predetermined intervals. The mine has an elongate container having multiple 
launch tubes with launch tube covers and each containing a torpedo. A programmable target 
detection sensor unit in the elongate container senses impinging stimuli indicative of an 
approaching target and generates representative target signals. A main controller in the elongate 
container is coupled to receive the target signals from the target detection sensor unit, and the 
main controller is preprogrammed to recognize targets of interest and generate appropriate 
launch control signals for the torpedoes. A launching system in the elongate container is coupled 
to the main controller and each of the launch tubes to feed high pressure gas to the base and 
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interior of the launch tubes to launch the torpedoes into the water.  
U.S. PATENT: 8,161,899  
http://patft.uspto.gov/   
Smallin, Bryan J. Reconfigurable Mine Emulation System. Patent. US 
Department of the Navy, November 15, 2016. 9p.  
ABSTRACT: A mine emulation system includes a standard electronics section. The system 
can be reconfigured into several different mine shapes by the use of different end sections 
attached to the electronics section. The electronics sections can include an array of sensors, 
including magnetic, seismic, pressure and passive acoustic sensors. The electronics can be 
programmable such that the sensors can emulate the various mine types as well as differing 
mines within each type. An active acoustic communication system allows surface ships or RF 
buoy systems to communicate with the mine emulator. An operator can provide a release 
command to an acoustically operated release system via the acoustic communication system. 
U.S. PATENT: 9,494,395 
http://patft.uspto.gov/   
Sondheimer, Allen J. Encapsulated Torpedo Mine Weapon System. Patent. 
US Department of the Navy, May 21, 1974. 7p.  
ABSTRACT: An underwater weapons system having an encapsulated torpedo and an anchor 
assembly which may be planted in the water by a submarine, aircraft, or surface ship. Shortly 
after water-entry the anchor separates, leaving the encapsulated torpedo vertically moored at a 
predetermined depth. Detection equipment on the casing listens passively for a target, and upon 
target detection, an active transducer is activated to classify the potential target. Upon 
classification, the casing opens, releasing and activating a homing torpedo having self-contained 
target-seek ing capabilities.  
U.S. PATENT: 3,811,379 
http://patft.uspto.gov/   
 
Spear, Lawrence Y. Mine-laying Submarine. Patent. Electric Boat Company, 
April 21, 1931. 7p. 
ABSTRACT: Not available. 
U.S. PATENT: 1,801,986 
http://patft.uspto.gov/   
 
Stimler, Morton. Moored Mine and Magnetically Actuated Firing Means 
Therefor. Patent. May 10, 1960. 5p. 
ABSTRACT:  This invention relates to a moored marine mine and more particularly to a 
moored mine having a plurality of, magnetic devices carried thereby for firing the mine in 
response to movement thereof away from the mine when at least one of the devices has become 
magnetically attached to a moving vessel. 
U.S. PATENT: 2,935,943 
http://patft.uspto.gov/   
Tolliver, Daniel R., and W. Gordon Haug. Mooring System. Patent. US 
Department of the Navy, February 2, 1982. 12p.  
ABSTRACT: A system for mooring a buoyant case such as a marine mine or other marine vice 
at a preselected depth below the surface of the water in which the case was launched. After the 
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Adkins, Arthur A. and David P. Burnette. Solving the Mine Countermeasures 
Problem: A Matter of Focus and Priority. Newport, RI: Naval War College, 
Center for Naval Warfare Studies, May 1996. 36p.  
ABSTRACT: This document reviews mine countermeasure operations and how they impact on 
current national security and national military strategies as well as service doctrine. It recognizes 
that shortfalls in dealing with sea mines still exist and recommends where resources should be 
focused in order tack le the most serious challenges facing future naval operations. 
REPORT NUMBER: NWC/CNWS-RR-1-96 
ACCESSION NUMBER: ADA309750 
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Ahn, So W. Neutralization of Surf Region Mines. Trident scholar project report. 
Annapolis, MD: Naval Academy, 9 May 1995. 124p.  
ABSTRACT: There is significant military interest in the dynamic behavior of a net array of 
circular cylinders traveling through a fluid medium. Although research has been conducted on a 
towed single line configuration in water, there is little information regarding the dynamic behavior 
of a towed net configuration. This investigation examined the effect that physical geometry, tow 
velocity, and tow angle- of-attack  had on the lift and drag acting on a net towed in water. The 
measurements indicate a significant relationship between these factors and the stability of the 
net, and also provide normalized polynomial equations which will be useful in predicting the 
aero-ballistics of the net. 
ACCESSION NUMBER: ADA299408 
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Akyol, Kadir. Hardware Integration of the Small Autonomous Underwater 
Vehicle Navigation System (SANS) Using a PC/104 Computer. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, March 1999.  165p.  
ABSTRACT: At the Naval Postgraduate School (NPS), a small AUV navigation system (SANS) 
has been developed for research in support of shallow-water mine countermeasures and coastal 
environmental monitoring. The objective of this thesis is to develop a new version of SANS, 
aimed at reducing size and increasing reliability by utilizing state-of-the-art hardware components. 
The new hardware configuration uses a PC/104 computer system, and a Crossbow DMU-VG Six-
Axis Inertial Measurement Unit (IMU). The PC/104 computer provides more computing power and 
more importantly, increases the reliability and compatibility of the system.  Replacing the old IMU 
with a Crossbow IMU' eliminates the need for an analog-to-digital (A/D) converter, and thus 
reduces the overall size of the SANS. The new hardware components are integrated into a 
work ing system. A software interface is developed for each component. An asynchronous 
Kalman filter is implemented in the current SANS system as a navigation filter. Bench testing is 
conducted and indicates that the system works properly. The new components reduce the size of 
the system by 52% and increase the sampling rate to more than 80Hz. 
ACCESSION NUMBER: ADA362203 




Anderson, Brendon and Gary Campanella. Development of a Maneuvering 
Model for the RAN Precursor Mine Sweeping Drone Boat. Ascot Vale 
(Australia): Materials Research Laboratories, January 1994. 27p.  
ABSTRACT: A three-degree-of-freedom mathematical model has been developed to describe 
the zigzag maneuvering behavior of a prototype hull form used in the Royal Australian Navy 
precursor mine sweeping drone boat. The model predicts the yaw rate of the vessel in response 
to the angle of thrust that a single outboard motor makes with respect to the center line of the 
boat. The outboard motor is assumed to supply a constant thrust. This report describes the 
development of the model from first principles and its transformation into a form suitable for use in 
closed loop control modeling. The coefficients of the model were determined using full scale 
maneuvering data for the prototype hull form.  
ACCESSION NUMBER: ADA279249 
http://dtic.mil/docs/citations/ADA279249  
 
Andrus, Alvin F. and Patricia R. Hoang. A Mine Sweeper Computer 
Simulation. Technical report/Research paper. Monterey, CA: Naval 
Postgraduate School, February 1966. 60p.   
ABSTRACT:  A probabilistic computer simulation, constructed under very simplifying 
assumptions, of mine sweeper operations is presented. The model is described along with its 
associated input and output formats. A listing of the CDC FORTRAN-60 program and a sample 
output from several computer runs are included. The model was constructed as a pedagogical 
tool in an attempt to familiarize beginning students of Operations Research with the Monte Carlo 
method as applied in computer war gaming.  
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Actkinson, John Ira. Minesweeping for Pressure Actuated Mines By Air 
Injection Into A Water Column. Master’s Thesis. Monterey, CA: Naval 
Postgraduate School, 2011. 101p. 
ABSTRACT: The U.S. Navy historically has not had an adequate means to remotely pressure-
sweep for mines at reasonable speeds and cost, and this is still the case. The Navy has 
addressed such threats, but countermeasures are time consuming and considered to be very 
resource intensive. During this thesis two sets of data were collected in tow tank experiments 
using two different sizes of Bubble Squid apparatus. This thesis is a continuation of work  already 
completed by Lieutenant Jeffery Murawsk i from December 2009. This continuation was able to 
extend the proof-of-concept with larger scale tow-tank testing at NPS. Further testing with the 
much larger three-meter Bubble Squid apparatus culminated in experiments conducted in March 
2010 at the David Taylor Research Basin in Carderock, MD. The data that was collected and 
analyzed in this thesis will show that the Bubble Squid apparatus is a viable concept for solving 
the pressure influence minesweeping capability gap. 




Archambault, Deana, Tina Baxter, Jason Boxerman, Christopher Harrington, 
Lauren Hawkins, Susan Johnson, Benjamin Mitchell, Lias Winsett. A Roadmap 
of the Future of Mine Countermeasures. Systems Engineering Capstone 
Project Report. Monterey, CA: Naval Postgraduate School, December 2017.  
ABSTRACT: As the U.S. Navy plans to retire the legacy mine countermeasures (MCM) 
systems in the mid-2020s, it has become evident that the Navy has a need to evaluate its MCM 
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posture for the 2040 timeframe and beyond. This report investigates the current and projected 
mine warfare (MIW) threat and associated enabling technologies to formulate the 2040 MCM 
scenario. Analysis of the 2040 scenario precipitates several capability gaps that are utilized to 
formulate two overarching goals for future MCM systems: 1) reduce the MCM timeline and 2) 
improve the probability of mine detection. To resolve the capability gaps and attain the future 
MCM goals, a functional architecture is presented and five key technologies that enable 
significant improvements are examined. To determine how the U.S. Navy will attain the future 
functional architecture, time-dependent extrapolations of the five enabling technologies determine 
the expected performance and potential shortcomings that will need to be addressed in order for 
the systems to mature in stride with the future needs. 
http://hdl.handle.net/10945/56762 
 
Barnes, John C. New Techniques to Predict Ship Vulnerability to Pressure 
Mines along Shipping Routes. Canberra, ACT: Defence Science and 
Technology Organisation, 1998. 48p.  
ABSTRACT: New techniques have been developed which allow for real time prediction of ship 
vulnerability to pressure mines at all points along the shipping routes approaching and within 
Australia's priority ports. Rather than performing an extensive series of measurements, 
environmental bottom pressure fluctuations can be predicted using data from existing offshore 
wave measuring systems. The techniques have been validated by measurements in Sydney 
Harbour. In addition, sweep effectiveness can be predicted in real time, and seasonal averages of 
ship vulnerability and sweep effectiveness calculated for planning purposes. 
ACCESSION NUMBER: ADA352823 
http://www.dtic.mil/docs/citations/ADA352823  
 
Beuligmann, Christopher M. Mine Burial Expert System for Change of MIW 
Doctrine. Master’s thesis. Monterey, CA: Naval Postgraduate School, 2011. 
160p.  
ABSTRACT: Mine impact burial models such as IMPACT25, IMPACT28, and IMPACT35 have 
been used in the MIW community in an attempt to calculate the percentage of impact burial for 
sea mines. Until recently the models have been deterministic, using parameters such as 
sediment type, air and sea trajectories, drop angle, and mine type to calculate the percentage of 
burial. These models have been relatively effective in calculating impact burial, but little attention 
has been given to the temporal effects on mine burial, known as scour burial. Another shortfall of 
the deterministic modeling approach is the inability to capture the stochastic nature of the input 
parameters. To address these issues the John Hopk ins University - Applied Physics Laboratory 
(JHU-APL), in conjunction with the NRL has developed the Mine Burial Expert System (MBES). 
The MBES is a Bayesian network  of physics based, deterministic models, observational data, and 
expert opinion. It provides the opportunity to give input parameters as probability density tables 
(PDTs) and receive a burial percentage as an output distribution. This allows its user to capture 
the variability of input parameters and converge them into variability in the burial prediction, 
providing valuable risk  data to the mine countermeasure (MCM) Commander. The MBES has 
been incorporated into the Environmental Post Mission Analysis (EPMA) tool for Naval 
Oceanographic Office (NAVO), which could give the MCM planners an idea of the confidence 
level of its predictions. To understand how the variability and confidence levels can be used and 
how it may affect current doctrine, a series of tests have been run through the MBES. A thorough 
review of the results can have a significant effect on future use of the system and subsequent 
changes to MIW doctrine. In particular, current doctrinal sediment categories are not sufficient in 
capturing the resolution of the MBES predictions. 





Blanton, Stephen Dwight. A Study of the United States Navy’s Minesweeping 
Efforts in the Korean Navy. Master’s Thesis. Lubbock, TX: Texas Tech 
University, 1993. 134p.  
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Blumenberg, Michael A. Analysis of Explosive Ordnance Disposal Support 
Facilities Aboard the AVENGER (MCM-1) Class Ships. Washington, DC: 
Naval Sea Systems Command, December 1991. 96p.  
ABSTRACT:  The United States Navy's AVENGER Class mine countermeasures ships are 
designed with facilities to support an explosive ordnance disposal detachment. However, the 
design and use of these facilities has not been endorsed by either the United States Navy's 
explosive ordnance disposal community, mine warfare community or crews of the AVENGER 
Class ships. This research paper investigates the above circumstances by discussing the 
missions and capabilities of an explosive ordnance disposal detachment and the MCM-1 Class 
ships in mine countermeasures operations. This study will conclude by recommending a definitive 
relationship between explosive ordnance disposal detachments and the AVENGER Class ships 
for mine countermeasures operations, including recommendations for actions necessary to 
achieve this relationship. 
ACCESSION NUMBER: ADA331928 
http://dtic.mil/docs/citations/ADA331928  
 
Boboltz, Jr., David A. USS AVENGER (MCM 1) Standardization, Locked Shaft, 
and Trailed Shaft Trials. Bethesda, MD: Naval Surface Warfare Center, 
Carderock Division, Ship Hydromechanics Department, May 1992. 77p.   
ABSTRACT: Standardization, Trailed Shaft, and Locked Shaft Trials were conducted on USS 
AVENGER (MCM 1) to develop baseline speed and powering characteristics for the MCM 1 class 
minesweepers. The trials were performed off the west coast of St. Croix, U.S. Virgin Islands from 
19 to 22 June 1989 as part of NAVSEA First of Class Performance Trials. During the 
Standardization Trial a maximum speed of 13.92 kn at 181.7 r/min average shaft speed was 
achieved with the propellers at nominal 100% of design pitch. To achieve this speed, AVENGER 
required 2,050 total shaft horsepower (1,530 kW), with 59,300 ft-lbf total torque (80,300 N-m) 
applied to the shafts. The maximum speed achieved during the Locked Shaft Trial was 9.13 kn 
with the port shaft driving the ship at a shaft speed of 167.2 r/min. At this speed the AVENGER 
used 970 hp (720 kW) and 30,400 ft-1bf of torque (41,200 N-m) on the driving shaft. During the 
Locked Shaft Trial, the pitch on the port propeller was at nominal 100%, while the pitch on the 
locked starboard shaft propeller was nominal 15%. For the Trailed Shaft Trial a maximum speed 
of 10.34 kn was achieved at 168.5 r/min shaft speed on the driving port shaft. This speed was 
accomplished with 980 hp (730 kW) and 30,300 ft-1bf torque (41,100 N-m) on the driving shaft. 
During the Trailed Shaft Trial nominal 100% pitch was used on the port propeller with the 
starboard propeller trailing at nominal 1 10% pitch, Baseline standardization, trailed shaft, and 
locked shaft curves are also developed for the AVENGER in this report. 
ACCESSION NUMBER: ADA253966 
http://dtic.mil/docs/citations/ADA253966 
 
Borden, Steven A. Mine Countermeasures: A Comparative Analysis of US 
Navy Mine Countermeasures 1999 vs. 2020. Carlisle Barracks, PA: Army War 
College, 10 April 2000.  41p. 
ABSTRACT: The intent of this project is to complete a comparative analysis of current US 
Navy Mine Countermeasures capabilities versus projected capabilities in 2020. Following a 
historical background, this paper will review the current force structure, its capabilities and how 
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this force operates. It will describe proposed changes to the force and alternative concepts of 
operation for the 2020 timeframe. Additionally, it will relate the impact of future mine 
countermeasures capabilities to the ability of naval forces to conduct operational maneuver from 
the sea and the impact to strategic sealift timelines. 
ACCESSION NUMBER: ADA377403 
http://dtic.mil/docs/citations/ADA377403  
 
Bradley, Stephen C. Clearing the Vital Choke Points in the Sea Lines of 
Communication-Its Not Just a Navy Problem and Solution. Newport, RI: 
Naval War College, 1993. 
ABSTRACT: This paper is primarily a thought process. Many scholarly works and group efforts 
have pointed clearly to the abysmal condition of the United States Naval Mine Countermeasures 
(MCM) both in capability and size. The problems which the U S Navy has in this capability stem 
from two reasons: first, an historic lack  of effort in funding a robust MCM capability, and second, 
there are limitations in the laws of physics which make detection of mines a difficult process. The 
purpose of this paper is not to split the arrow which has already landed in the center of the Navy's 
MCM forces, but to stimulate the reader to not view MCM as the Navy problem. There are no 
quick  solutions to the problems. However, the operational commander who reviews the entire 
process of mine warfare and its countermeasures has a better chance of employing and assisting 
a Naval force in dealing with this threat. There are two purposes to this paper- first is to show that 
MCM operations are not just minesweeping/minehunting; second is to suggest that Army, Air 
Force, and Marine forces may be very useful in keeping the vital choke points in the Sea Lines Of 
Communication(SLOC) open against Naval mines. 
ACCESSION NUMBER: ADA266702 
http://dtic.mil/docs/citations/ADA266702  
 
Broughton, David S. Application of the Analysis Phase of the Instructional 
System Development to the MK-105 Magnetic Minesweeping Mission of the 
MH-53E Helicopter. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
September 1987. 95p.  
ABSTRACT: With the introduction of the MH-53E helicopter as a platform for airborne mine 
countermeasures, a new cockpit flight simulator was proposed. This simulator, device 2F141, will 
provide the U>S> Navy with the capability to simulate the flight environment of an airborne mine 
countermeasures mission. The method of the Instructional System Development (ISD) model was 
applied as a framework  for development of a training program. This study concentrated on the 
analysis phase of the ISD process. Through the application of a task  analysis and quantification 
methodology of the Mission Operability Assessment Technique (MOAT) a rank ordering of 
subtasks and major flight segments for the ship-based MK-105 magnetic minesweeping mission 
was determined. This study found that the major flight segments of landing, takeoff and 
preparation for tow, and transit to the minefield required the most improvement to increase the 
mission operability and effectiveness score. Therefore, a training program should be designed 
and developed that will effect these improvements by utilizing the cockpit flight 
simulator.  







Brunk, D H. Data Processing Programs for Mine Countermeasures 
Navigation in Operation END SWEEP. Panama City, FL: Naval Coastal 
Systems Laboratory, July 1973. 45p.   
ABSTRACT: Operation END SWEEP was undertaken to clear mines from the harbor at 
Haiphong, North Vietnam. The Raydist T hyperbolic radio navigation system was used to provide 
precise navigation for the mine countermeasures helicopters. Automatic data processing with 
WANG equipment was used to establish the navigation reference stations, to plot navigation 
charts and important positions, and to determine navigational accuracy. A library of 10 programs 
was prepared by the Naval Coastal Systems Laboratory and used in the operational area by Task 
Force 78. Each program and instructions for its use are described in the report, while program 
machine code listings are contained in the supplement. The data processing equipment and 
programs performed very satisfactorily.  
REPORT NUMBER: NCSL-169-73 
ACCESSION NUMBER: AD0912485 
 
Brunk, D.H. Data Processing Programs for Mine Countermeasures 
Navigation in Operation END SWEEP. Calculator Program Details. 
Supplement I. Panama City, FL: Naval Coastal Systems Laboratory, July 1973. 
134p. ] 
ABSTRACT: This supplement contains details of the WANG 720C Calculator programs 
developed to provide navigation data processing for Operation END SWEEP. 
REPORT NUMBER: NCSL-169-73-SUPPL-1 
ACCESSION NUMBER: AD0912486 
 
Bushnell, Jillene Marie. Tail Separation and Density Effects on the 
Underwater Trajectory of the JDAM. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, 2009. 88p. 
ABSTRACT: The Navy is in need of an organic, inexpensive, swift method to neutralize or 
sweep waterborne mines. This thesis presents an alternative to current mine countermeasure 
technologies that fulfills this criteria-the use of the Joint Direct Attack  Munition (JDAM) to clear a 
minefield. It updates the general, physics-based, six degrees of freedom model, STRIKE35, to 
predict the three-dimensional, free-fall trajectory and orientation of a MK-84 bomb (simulating the 
JDAM) through a water column. It accurately predicts the final detonation position relative to an 
underwater mine in the very shallow water environment. Input parameters include accurate water 
impact speed and surface impact angle of attack . Because the model results compare well with 
experimental data from the Stand-Off Assault Breaching Weapon Fuze Improvement (SOABWFI) 
Program, we analyzed the trajectory of the weapon with structural failures. This thesis solves for 
the impact speed and impact angle of attack  limitations to remain within the Technology 
Transition Agreement, the detonation location for each fuze delay setting (to include its 20% 
tolerance), and the trajectory changes due to different water densities. This gives strike planners 
a tactical decision aid to clear the minefield accurately and efficiently with existing aircraft and 
weapons. 








Camacho, Miguel, David Galindo, Daniel Herrington, Thomas Johnson, Ali 
Olinger, James Sovel, William Stith, Jeffrey Wade, Peter Walker. Investigation 
of Requirements and Capabilities of Next-Generation Mine Warfare 
Unmanned Underwater Vehicles. Systems Engineering Capstone Project 
Report. Monterey, CA: Naval Postgraduate School, December 2017. 
ABSTRACT: This report identifies the system characteristics that have the largest impact on 
mine counter-measure (MCM) unmanned underwater vehicle (UUV) performance. Model-based 
systems engineering (MBSE) tools, including functional flow block  diagrams and functional 
hierarchies, are used to logically define MCM UUV operations and support the development of 
alternative concepts of operations. A discrete event simulation is used to model operations for a 
design of experiments selected set of system characteristic combinations. Statistical analysis is 
applied to simulation outputs to identify UUV design characteristics with the most significant 
impact on the time taken for an MCM UUV to perform the detect and classify mission. The main 
conclusions of this study are that the most important system characteristics for MCM UUVs are 
UUV travel speed and sensor width, and that bandwidth limitations for subsurface 




Cashman, T. M. Sweeping Changes for Mine Warfare: Controlling the Mine 
Threat. Master’s thesis. Monterey, CA: Naval Postgraduate School, December 
1994. 86p.   
ABSTRACT: This thesis proposes that the U.S. Navy deter and, if necessary, combat potential 
minelayers by pursuing a pro-active' offensive mine warfare strategy. Central to this proposed 
strategy is the development, acquisition, and use of Remote Controlled (RECO) mines. It is 
argued that, given the historical problems the United States has had in the area of naval mine 
warfare, a strategy aimed at the aggressive deterrence of enemy mine laying be embraced so as 
to project forces ashore in future amphibious operations. 




Central Intelligence Agency. Office of European Analysis. European Mine-
Clearing Capabilities in the Red Sea. Sanitized version. Central Intelligence 
Agency, 1984. 11p.  
ABSTRACT: Memorandum on the capability of several West European nations to support mine 




Chu, Peter, Jillene M. Bushnell, Chenwu Fan, and Kennard P. Watson. 
Modeling of Underwater Bomb Trajectory for Mine Clearance. Monterey, CA: 
Naval Postgraduate School, 2010. 13p.  
ABSTRACT: The falling of a Joint Direct Attack  Munition (JDAM) through a water column was 
modeled using a six degrees of freedom model (called STRIKE35), which contains three 
components: hydrodynamics, semi-empirical determination of the drag/ lift/torque coefficients 
(depending on the Reynolds number and the angle of attack), and water surface characteristics. 
To validate and verify this model, three underwater bomb trajectory tests were conducted in the 
Naval Air Warfare Center Weapons Division (NAWC/WD) in the middle of Indian Wells Valley, 
California. During the test, several JDAMs were dropped from an airplane into two frustum ponds 
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with the same bottom diameter of approximately 30.5 m, different surface diameters (61 m, 79 
m), and different depths (7.6 m, 12.1 m). High-speed digital cameras with light/pressure sensors, 
and a global positioning system were used to record the location and orientation of JDAMs. 
Model-data inter comparison shows the capability of STRIKE35, which may lead to a new 
approach (breaching technology) of sea mine clearance in very shallow water (water depth less 
than 12.2 m, i.e. 40 ft). 




Davidson, Glenn M. and Marcus G. Geiger. Sea Minefield Neutralization by 
Means of a Surface Detonated Nuclear Explosion. Final summary report. 
Washington, DC: Bureau of Naval Weapons, March 1955. 48p.  
ABSTRACT: In order to determine the effectiveness of a surface fired nuclear weapon in the 
neutralization of a sea minefield, 121 naval mines of moored and ground types were laid at 
distances of 2000 to 15,000 ft from ground zero of Shot 4 of Operation CASTLE. The data show 
that there is a 95% chance that 70 to 93% of all naval mines of the following types, Mk 25-0, Mk 
18-0, Mk 36-2, Mk 36-3, and USSR R-1A will be neutralized within a radius of 4500 ft from the 
point of detonation of a 7.0 MT surface detonated nuclear weapon when the mines are planted in 
water of approximately 180 ft depth. The data indicate that there is a 95% chance that 72 to 96% 
of all U. S.  naval Mines Mk 10-9 and Mk 6-0 will be neutralized within a radius of 7000 ft or an 
area of 5.5 square miles from the point of detonation of a 7.0 MT nuclear weapon on the water 
surface when the mines are located in water of approximately 180 ft depth.  
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Degaussing of Acoustic Minesweeping Gear. White Oak, MD: Naval 
Ordnance Laboratory, April 1942. 22p.   
ABSTRACT: None Available. 
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Denning, Gary M. Mine Countermeasures: Tomorrow's Operations -- Today's 
Implications. Final report. Newport, RI: Naval War College, February 1997. 23p.   
ABSTRACT:  Among the most cost effective weapons available to Third World nations are 
naval mines. Naval mines provide a small navy with an asymmetrical means to counter a much 
larger and more capable navy. As the United States discerned during Desert Storm, naval mines, 
more than any other weapon encountered, had the potential to deny access to U.S. vital 
objectives, block  U.S. naval power projection, and jeopardize the steady flow of sustainment. The 
U.S. Naval Services and its MCM force took away several lessons learned from Desert Storm. 
They have since responded to these lessons by restructuring MCM organization and accelerating 
its research and development for technological improvements. While these are key takeaways, it 
remains to be seen whether or not the Naval Services learned the most significant lesson: MCM 
operations will ultimately fail unless considered as a component of the overall campaign or 
operational plan. The combatant commander has the ability to correct the greatest MCM 
deficiency of all right now. His greatest asset to minimize the mine threat is his own operational 
judgment. If naval expeditionary forces are to successfully dominate tomorrow's littorals, today's 
combatant commander must integrate MCM operations into his standing plans.  




Development of a Device for Mine-Sweeping. Covina, CA: Aerojet-General 
Corporation, January 1953.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD011201 
http://dtic.mil/docs/citations/AD011201  
 
Development of a Device for Mine-Sweeping. Informal progress report. no. 11, 
1-30 April 1953. Covina, CA: Aerojet-General Corporation, May 1953. 
ABSTRACT: None Available. 
ACCESSION NUMBER: AD011940 
http://dtic.mil/docs/citations/AD011940  
 
Development of a Device for Mine-Sweeping. Informal progress report. no. 9, 
1-28 February 1953. Covina, CA: Aerojet-General Corporation, March 1953.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD011202 
http://dtic.mil/docs/citations/AD011202 
 
Development of a Device for Mine-Sweeping. Informal progress report. no. 10, 
1-31 March  1953. Covina, CA: Aerojet-General Corporation, April 1953.   
ABSTRACT: None Available. 
ACCESSION NUMBER: AD011571 
http://dtic.mil/docs/citations/AD011571 
 
Development of a Device for Mine-Sweeping. Informal progress report. no. 14, 
1 August-30 September 1953. Covina, CA: Aerojet-General Corporation, October 
1953.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD025039   
http://dtic.mil/docs/citations/AD025039 
 
Doelling, Norman and Elizabeth T. Gowell. Autonomous Underwater Systems 
for Survey Operations. Cambridge, MA: Massachusetts Institute of Technology, 
Sea Grant College, January 1989. 89p.   
ABSTRACT: An autonomous underwater vehicle that can be released at sea, find a harbor, 
perform a task , and return to a designated location is highly desirable. The military applications of 
such a system are obvious. Mine clearing and mine laying come to mind. Other applications could 
include oceanographic surveys, mineral exploration, fish population studies, and underwater 
equipment repair. In 1987, The Naval Surface Weapons Center (NSWC) posed the development 
of such a vehicle as a research problem, and asked the NOAA Office of Sea Grant to recommend 
several Sea Grant Institutions with expertise in AUVs to investigate. MIT Sea Grant was invited to 
submit a proposal and was one of three Sea Grant Programs awarded a one-year grant by 
NSWC. The study developed a vehicle concept and outlined a plan of research necessary for its 
development. The findings of the MIT research team are summarized here. 
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Donmez, Erkan. Mine Clearance Industry: Background, Geography, 
Funding, Analysis and Future Projections. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, 2007. 349p. 
ABSTRACT: Contrary to common belief, the problems caused by landmines or other counter 
mobility devices have been threatening the lives of human beings for thousands of years. 
However, the actual efforts to remove the buried mines are a comparatively new issue. The mine 
clearance industry has been growing steadily, mostly because of increasing demand from the 
mine-afflicted countries, NGOs, international organizations and the wealthy donor countries 
having financial resources to attract the growing industry. The imbalance between the supply and 
the demand, and the financial constraints of mine-afflicted countries, NGOs, and international 
organizations make the efforts much more difficult to deal with. Due to these challenges faced by 
the stakeholders, a thorough review of the current system and prevalent shortfalls needs to be 
addressed. This study tries to cover the background of the problem, geography of the mine 
contamination, funding mechanisms, dynamics of the organizations dealing with the problem, 
efforts to achieve a mine-free world and recommendations for solution of the problem in the 
future. The mine clearance industry has also been thoroughly analyzed by using Porter's Five 
Forces Analysis, considering the governments of mine-afflicted countries, NGOs, International 
organizations, commercial clearance firms, and the donor countries having financial resources. 
ACCESSION NUMBER: ADA475941 
http://dtic.mil/docs/citations/ADA475941    
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Drezigue, de. The Evolution of Minehunting in France (L'Evolution de la 
Chasse aux Mines en France). Washington, DC: Naval Intelligence Support 
Center, Translation Division, July 1983. 14p. Translation of Cols Bleus (France) 
September 1982, p. 4-8, by Robert Augelli.  
ABSTRACT: None Available. 
REPORT NUMBER: NISC-TRANS-7128 
ACCESSION NUMBER: ADA132532 
http://www.dtic.mil/docs/citations/ADA132532 
 
Eaton, D. Canadian Underwater Mine Apparatus: Unmanned Performance 
Validation of the Second Prototype Second Stage Regulator. DCIEM 
technical report no. 89-TR-44. Downsview (Ontario): Defence and Civil Institute 
of Environmental Medicine, c1989. 15p.  
 ABSTRACT: The Canadian underwater mine apparatus (CUMA) provides life support for a 
mine-countermeasures diver to depths of 80 m of seawater (msw). The design of the CUMA 
produces a breathing gas with constant oxygen partial pressure by mixing pure oxygen with a 
diluent, either nitrogen for diving to depths of 55 msw or helium for depths of 80 msw. A reliability 
test of the gas-mixing circuit, two manned evaluations of the CUMA, and a field trial proved that 
the gas-mixing circuit worked as desired. However, a crucial component in the diluent circuit, the 
second stage regulator, needed technical improvements to increase its compatibility with 
saltwater and helium. Changes were made and a test protocol was designed to evaluate the 
output characteristics, and to some extent the reliability, of the new regulator. This document 
describes the results of a series of tests performed to establish the linearity of the regulator, the 
coefficients of the regression line, and the repeatability of the relationship. 
REPORT NUMBER: MIC-92-06167 




Eaton, D. J. and S. A. McDougall. Project Review of the Experimental Diving 
Unit. Semi-annual report November 1993-April 1994. Downsview (Ontario): 
Defence and Civil Institute of Environmental Medicine, June 1994. 46p.   
ABSTRACT: Two projects in EDU, development of a freeze-proof regulator and decompression 
tables for the Canadian Underwater Mine-countermeasures Apparatus (CUMA), continue to 
occupy the majority of the unit's time. Regulator development involved iterative testing and 
modification of two prototypes while two, four-week dive series were completed to add 173 more 
human exposures to the data base required to validate the CUMA decompression model and 
tables. The development of an integrated system of equipment for mine-countermeasures diving 
integrated well with the CUMA decompression table validation. During each dive series 
components, such as new weight harness prototypes or dry suit samples, were included in the 
dives so that development could continue in parallel with the table validation. Another project 
which dovetailed well with the CUMA decompression work  was the development of the hand 
heating system under the Clearance Diver's Supplementary Heat project. Prototypes were 
evaluated during the CUMA decompression dives. This project has expanded to include whole 
body heating and electric suits for this purpose were obtained to compare their performance 
against the standard hot water suit. 
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Edlow, Sabrina R. and Julia D. Thibault. Mainstreaming Mine Warfare and the 
Transition to Organic MCM Capabilities: Implementation Plan. Alexandria, 
VA: Center for Naval Analyses, 2000. 35p. 
ABSTRACT: The Navy is undertak ing an ambitious program to incorporate organic mine 
countermeasure (MCM) capabilities into the fleet and to mainstream mine warfare. 
 
Edwards, James Karlyle. Assessment of Shallow Water Influence 
Minesweeping System (SWIMS) Implementation Utilizing CH-60. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, December 1999.  113p.   
ABSTRACT: The Sikorsky H-60 airframe is planned to be the only rotary wing aircraft in the 
Navy's inventory through 2015. The CH-60 variant will support the Airborne Mine 
Countermeasures (AMCM) mission, replacing the current MH-53E and its MK-106 towed 
influence system. The CH-60's towing capacity will be significantly less than the MH-53E, so new 
equipment, designated the Shallow Water Influence Mine Sweeping (SWIMS) system. Capability 
of SWIMS is expected to be significantly less than that of the MK-106 system. Smaller size and 
aircraft commonality will enable SWIMS to deploy on most surface combatants, providing forward 
presence and reducing employment time of an AMCM suite into a Mine Danger Area (MDA). The 
purpose of this study is to analyze the feasibility of, and the trade off possibilities for, different 
types of AMCM operations using the CH-60 and SWIMS system. Given the planned limited 
capabilities of the CH-60/SWIMS system relative to the MH-53E/MK-106 system, we explore 
methods for determining; (1) how to operate CH-60/SWIMS using proposed new employment 
methods, (2) how many CH-60's will be required to clear a specified MDA, and (3) how to 
minimize the operational impact to the ships involved.  







Eisenberg, P. Research at the Hamburgische Schiffbau Versuchsanstalt 
Relating to Pressure Actuated Mines. Technical report Naval Technical 
Mission in Europe, October 1945. 135p.  
ABSTRACT: None available. 
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Elischer, P. and J. Howe. Australia's Shock Testing Capability. Canberra 
(Australia): Defence Science and Technology Organisation, 11 February 1993. 
9p. [Proceedings from the Institution of Engineers, Australia Dynamic Loading in 
Manufacturing and Service Conference Held in Melbourne, Victoria on 9-11 
February 1990.]   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP), minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. This paper presents an overview of the 
shock trials conducted to date, together with a brief description of facilities available and 
considerations which needed to be addressed when conducting such tests in shallow water. 
ACCESSION NUMBER: ADA268334 
http://dtic.mil/docs/citations/ADA268334 
 
_______. Dynamic Loading in Manufacturing and Service: Australia's Shock 
Testing Capability. Ascot Vale (Australia): Materials Research Laboratories, 11 
February 1993. 9p.   
ABSTRACT: Australia's involvement in shock testing to evaluate the structural response of 
Naval vessels and ships' equipment to transient dynamic loads began in late 1970. It commenced 
with gaining the necessary understanding of underwater blast phenomena and culminated in the 
successful shock testing of an Australian designed and constructed, glass reinforced plastic 
(GRP) minehunter. Since then we have maintained an active role in conducting full scale shock 
trials to evaluate the vulnerability of vessels and equipment supporting mine countermeasure 
operations. We also conduct smaller scale trials to support the submarine construction program 
and the various research tasks undertaken by DSTO. An overview of the shock trials conducted 
to date, together with a brief description of facilities available and considerations which needed to 
be addressed when conducting such tests in shallow water is presented. 
ACCESSION NUMBER: ADA268334 
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Fambroo, III, Dillard H. A Combat Simulation Analysis of the Amphibious 
Assault Vehicle in Countermine Operations. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, September 1999.  74p.  
ABSTRACT: The purpose of this thesis is to evaluate the effectiveness of an Amphibious 
Assault Vehicle (AAV) as a mine countermeasure in the surf zone and beach zone (sz/bz). In 
order to show the utility of these approaches, this thesis presents results from three different 
scenarios. Scenario one provides a baseline and is conducted with the amphibious landing force 
moving onshore with no minefield breaching operations being conducted. Scenario two 
encompasses a more traditional method of minefield breaching. Scenario three will use AAVs 
 469 
only to breach the surf zone and beach zone minefields. The focus will be placed on the number 
of mines neutralized as well as the number of assets k illed. 




Feldes, Waldemar and Volker Hausbeck. TROIKA, The West German Navy's 
New Mine Countermeasures System (TROIKA, das neue 
Minenabwehrsystem der Marine). Washington, DC: Naval Intelligence Support 
Center, Translation Division, April 1978. 12p. Translation of Soldat und Technik 
(West Germany) no. 11, p. 600-606, 1977.   
ABSTRACT: None available. 
REPORT NUMBER: NISC-TRANS-4017 
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http://dtic.mil/docs/citations/ADA055035  
 
Focke, A. B. Mine Countermeasures Demonstration, 28-30 October 1968, 
Brest. Office of Naval Research, London, December 1968. 9p.   
ABSTRACT: The French and Belgian navies invited the NATO Mine Countermeasures 
Information Exchange Group to meet at Brest to witness demonstrations of four different types of 
mine countermeasures equipment. This report briefly describes the equipment and the operations 
performed on 28-30 October 1968.  
REPORT NUMBER: ONRL-82-68 
ACCESSION NUMBER: AD0845055 
 
Fowler, Jimmy E., Jodie A. Denson, and David Krivich. Cooperative Laboratory 
and Field Study to Investigate Effects of Wave and Current Action on 
Dual-Rocket Distributed Explosive Array Deployment. Final report. 
Vicksburg, MS: Coastal Engineering Research Center, May 1993. 73p.   
ABSTRACT: A series of 2-D (flume) laboratory and field tests were conducted to examine 
effects of waves and currents on a simulated dual-rocket distribution explosive array deployment 
(DRDEAD) system. The DRDEAD system consists of a large array of explosive material which 
can be deployed by rockets launched from Navy vessels across the surf zone in a mine-clearing 
operation. The U.S. Army Engineer Waterways Experiment Station (WES) Coastal Engineering 
Research Center's mid-scale 2-D facility was used to examine various wave conditions, methods 
of deployment, and anchoring systems for a simulated (inert) DRDEAD. Waves simulating sea 
state 3 conditions and lower (i.e., calm seas to 5-ft prototype waves) were used in the laboratory 
study. Laboratory tests indicated that sea state 3 will be a limiting condition for deployment of the 
array without additional weights or anchors. Field tests to assess effects of wave and current 
were conducted during the summer of 1992 at CERC's Field Research Facility (FRF) in Duck, 
North Carolina. Results of the field tests supported laboratory findings, but also indicated that 
longshore currents are likely to have equal or greater effects on the DRDEAD system and must 
be considered in the final design.... Array embedment, Explosive array, Landing craft, air cushion 
Buoys, Explosive array deployment, Longshore currents Coastal Engineering, Fall speed, Scaled 
model Research Center, Field tests Shallow Water Mine Countermeasures DRDEAD, 
IHDIVNAVSURFWARCEN, Program Dual-rocket distributed Indian Head Division SWMCM 
explosive array deployment, Laboratory tests Waterways Experiment Station Duck, North 
Carolina, LCAC.  








Fowler, Jimmy E., Judy H. Roughton, Abron W. Deer, and David Krivich. Field 
Study on the Effects of Waves and Currents on a Distributed Explosive 
Array. Final report. Vicksburg, MS: Coastal Engineering Research Center, 
December 1993. 82p.  
ABSTRACT: Field tests to assess the effects of waves and currents were conducted during the 
summer of 1993 at CERC's Field Research Facility (FRF) in Duck, NC. This test series is a 
follow-on to similar efforts accomplished in 1992 and was designed to incorporate lessons 
learned from those efforts. Major differences between the 1993 tests and those conducted in 
1992 involved the use of a wider array, a compressed air gun to simulate the dual-rocket 
deployment technique, and shore-based tethers to stabilize the deployed array. Results of the 
1993 field tests generally supported 1992 findings, which indicated that both waves and 
longshore currents have significant effects on the explosive array deployment system and must 
be considered in the final design. The tests also indicated that wide arrays used in conjunction 
with the tethers proved to be quite stable under the environmental conditions tested. 
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Fowler, Robert W. Mine Countermeasures at the Operational Level of War. 
Final report. Newport, RI: Naval War College, Department of Operations, 12 
November 1993. 32p.  
ABSTRACT: This paper examines the complex problems and difficulties facing an operational 
commander when conducting operations in a mine threat environment. A discussion of mine 
warfare history, operational considerations, and today's mine countermeasure assets as well as a 
hypothetical situation that a commander may actually be faced with in today's global 
crisis-oriented climate is considered. The ability of the U.S. Navy to accomplish its primary 
strategic goal of Power Projection in a mine-threat environment is extremely difficult and limited. 
The panacea for present day MCM operations is recognition of the threat, knowledge of own 
capabilities, fleet training, and frugal management of MCM assets. 




Garrigan, Robert J. Cost Analysis of MH-53E Avionics Maintenance Support 
Alternatives for Remote Deployment. Master’s thesis.  Monterey, CA: Naval 
Postgraduate School, September 1987. 64p.  
ABSTRACT: The United States Navy is in the process of considering the use of Mobile 
Maintenance Facilities to provide an intermediate level maintenance capability to MH-53E 
helicopter minesweeping and mine countermeasure squadrons of four and seven aircraft while on 
deployment to remote locations. This thesis considers two alternatives: (1) no intermediate 
maintenance capability and, (2) full capability. Because of limited data only the repair of avionics 
components are considered. The alternative corresponding to no maintenance capability provides 
the increased inventory required to meet expected failures. The second alternative involves all of 
the elements of intermediate maintenance at a remote site as well needed supply support. 
Present value analyses of the life cycle costs are utilized to determine the least cost alternative. 
The results suggest that intermediate maintenance activities are the least cost alternative for 
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avionics support for a seven-aircraft detachment and the most costly alternative for the 
four-aircraft detachment. 
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Gatley, Eric, Ian Grado, Edwin Salipande and Daniel Remiker. Scenario-based 
Systems Engineering Application To Mine Warfare. Team Mine Warfare 
(MIW) 2015, Cohort 311-132M. Monterey, CA: Naval Postgraduate School, 2015. 
179p. 
ABSTRACT: This report builds upon the Team MIW 2014 capstone report in comparing legacy 
and future mine countermeasures capabilities. The Mark  18 Modification 2 Unmanned 
Underwater Vehicle was compared to the planned Littoral Combat Ship MCM Mission Package 
Increment 1 Remote Mine Hunting System as well as the legacy MCM 1 and CH-53E. The 
Measures of Effectiveness (MOE) utilized were Area Clearance Rate Sustained and minefield 
percent clearance. A tailored systems engineering approach based on a modified SE "Vee" 
model was utilized to identify stakeholder requirements, conduct analysis of functional and 
physical architectures, and use these resulting artifacts to modify an existing model. A design of 
experiments process was utilized to analyze input variables for relationships to the MOEs and 
compare resulting MOEs from the various configurations. A cost analysis was then performed 
and, with the performance data, was used to evaluate the relative value of the various 
configurations. Conclusions from the data are presented along with recommendations for future 
analysis. 




Gilbert, Jason A. Combined Mine Countermeasures Force: A Unified 
Commander-in-Chief's Answer to the Mine Threat. Newport, RI: Naval War 
College, Joint Military Operations Department, 5 February 2001. 26p.   
ABSTRACT: The threat of mines presents a Unified commander-in-Chief (CINC) 
with problems affecting the time-space-force aspects of his command. Further 
complicating this matter, is the U.S. Navy's inability to adequately address the mine 
threat problem unilaterally. History demonstrates that the U.S. Navy's inability to maintain a mine 
countermeasures (MCM) force sufficiently large enough and technologically advanced enough 
has been nominally off-set by the strengths of a combined MCM force. Joint Doctrine supports 
the forming of alliances and coalitions, whenever possible, in order to integrate the capabilities of 
other nations and to promote regional stability. The complexities associated with combined forces 
are simplified by the characteristics and political appeal of MCM, mak ing it attractive to the CINC 
and potential partner-nations. Given that mines will remain a threat complicating a CINC's ability 
to effectively direct the operations of his forces, and that there is a legitimate need to solve the 
U.S. Navy's MCM deficiencies, a CINC will be able to train as he would fight and positively 
influence regional stability by planning for a combined MCM force. 
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Gooding, Trent R. Framework for Evaluating Advanced Search Concepts for 
Multiple Autonomous Underwater Vehicle (AUV) Mine Countermeasures 
(MCM). Cambridge, MA: Massachusetts Institute of Technology, Department of 
Ocean Engineering, February 2001. 114p.  
ABSTRACT:  Waterborne mines pose an asymmetric threat to naval forces. Their presence, 
whether actual or perceived, creates a low-cost yet very powerful deterrent that is notoriously 
dangerous and time-consuming to counter. In recent years, autonomous underwater vehicles 
(AUV) have emerged as a viable technology for conducting underwater search, survey, and 
clearance operations in support of the mine countermeasures (MCM) mission. With continued 
advances in core technologies such as sensing, navigation, and communication, future AUV 
MCM operations are likely to involve many vehicles work ing together to enhance overall 
capability. Given the almost endless number of design and configuration possibilities for multiple-
AUV MCM systems, it is important to understand the cost-benefit tradeoffs associated with these 
systems. This thesis develops an analytical framework  for evaluating advanced AUV MCM 
system concepts. The methodology is based on an existing approach for naval ship design. For 
the MCM application, distinct performance and effectiveness metrics are used to describe a 
series of AUV systems in terms of physical/performance characteristics and then to translate 
those characteristics into numeric values reflecting the mission-effectiveness of each system. The 
mission effectiveness parameters are organized into a hierarchy and weighted, using Analytical 
Hierarchy Process (AHP) techniques, according to the warfighter's preferences for a given 
operational scenario. Utility functions and modeling provide means of relating the effectiveness 
metrics to the system-level performance parameters. Implementation of this approach involves 
two computer-based models: a system model and an effectiveness model, which collectively 
perform the tasks just described. The evaluation framework  is demonstrated using two simple 
case studies involving notional AUV MCM systems. The thesis conclusion discusses applications 
and future development potential for the evaluation model. 
ACCESSION NUMBER:  ADA387798 
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Gould, J. W. German Navy Moored Minesweeping. Technical report. Naval 
Technical Mission in Europe. October 1945. 73p.  
ABSTRACT: This report discusses the gear developed by the German Navy for moored 
minesweeping, This gear was limited in size by the policy of handling all gear by hand. The 
material for this report was obtained from the German Naval Experimental Mine Warfare 
Command (SVK) located in Kiel.  
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Griner, Joel T., Jr. The Paradigm of Naval Mine Countermeasures: A Study in 
Stagnation. Quantico, VA: US Marine Corps Command and Staff College, 1997. 
73p.  
ABSTRACT: Significant deficiencies in the development of naval mine countermeasures 
doctrine have hampered the effective employment of naval forces in both blue water and littoral 
operations for many years. The U.S. Navy has struggled with the difficult task  of mine clearance 
operations for over 100 years. Naval mine countermeasures and procedures have been 
historically reactionary and essentially unfocused in their evolution. This reactionary approach to 
mine countermeasures is evident in the following: the lack  of a published countermeasures 
doctrine, the failure to fully integrate mine countermeasures forces into the operating forces, and 
fragmentary research and development efforts due to the lack  of a coherent doctrine to guide 
them. Examples of these difficulties can be identified in Wonson Harbor during the Korean War, 
the Vietnam War, the Gulf War, and in present-day planning for expeditionary warfare. The Navy 
has published a number of documents that purport to move mine countermeasures forces into a 
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more effective and efficient force posture. The problems with these documents are that they fail to 
include the U.S. Marine Corps as a full participant, and they seek to solve conceptual problems 
with technological solutions. The author sets forth four recommendations. First, a comprehensive, 
coherent, naval mine countermeasures doctrine should be developed by the Naval Doctrine 
Command. Second, a reorganization of the Mine Warfare Command should be undertaken to 
fully integrate the Marine Corps by rotating leadership between a Navy Flag officer and a Marine 
Corps General officer. Third, the operational command and control hierarchy for amphibious 
operations should be adjusted so that the Mine Warfare Commander reports to and works for the 
Landing Force Commander. Finally, the training cycles for all MCM forces, both Navy and Marine 
Corps, should be aligned with the interdeployment cycles of the forces that they will support. 
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Harris, Daniel E. and Don W. Shepherd. Structured Approach to the 
Articulation of Future Mine Countermeasure Concepts. Panama City, FL: 
Coastal Systems Station, 21 March 2000. 11p.  
ABSTRACT: This paper presents an approach to developing a structure derived from the point 
of view that mine countermeasures is a core Navy function independent of whether dedicated or 
organic systems and platforms perform that function. It is an appreciated fact that mine 
countermeasures is a complex warfare task  that will play an increasingly important role in naval 
operations as the Navy continues to implement the littoral warfare strategy. In the future, 
implementation of the naval strategy will require an expanded view of mine countermeasures. 
The main battle force components will be required to possess organic capabilities to deal with the 
threat of mines through a cooperative engagement capability approach. This paper focuses on 
articulating an overall framework  that can be regarded as the point of departure toward defining 
and implementing a mine countermeasure capability fully compatible with, and integrated into, 
fleet operations. 
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Hayes, Shaun P. Planning the Clearance of an Open Ocean Minefield Using 
Two Independent Minehunting Sensors. Honors paper. Annapolis, MD: United 
States Naval Academy, 2001. 25p.  
 
HFG (Hohlstabfernraumgerat) Electromagnetic Mine Sweeping Gear. Naval 
Technical Mission in Europe. October 1945. 61p.  
ABSTRACT: This report covers the HFG (Hohlstabfernraumgerat) magnetic minesweeping 
gear. This gear exists in four sizes designated by the approximate length of the float. These are 
the HFG 12, 15, 24 and 50. The HFG 12, 15 and 24 were developed by the Danish Navy and are 
patented in Denmark . Danish permission was given for their information used in this report. 
Recognizing the value of this sweep for rivers, canals, harbors and low salinity waters, the 
German Navy took it over. The HFG 50 is an independent German proposal. The material for this 
report was obtained from the German Experimental Mine Warfare Command (SVK) and the 
Danish Helsinger Shipyard. 
REPORT NUMBER: TR-504-45 






Holden, Kevin T. Mine Countermeasures: What the Operational Commander 
Must Know. Newport, RI: Naval War College, Department of Operations, 8 
February 1994. 35p.  
ABSTRACT: A great deal has been written concerning the need for more and improved mine 
countermeasures equipment. What seems lack ing is adequate focus at the operational level 
regarding how to effectively and efficiently employ existing systems in support of current and 
future operations. In many situations, to achieve a military objective, it is essential the operational 
commander know the existing or potential mine threat, understand current mine countermeasure 
capabilities, determine the available courses of action, and select the course of action that will 
provide the highest probability of success in support of an assigned mission. This paper is 
intended to emphasize the importance of mine countermeasures to the operational commander. It 
draws upon the lessons of history to show that mine warfare has had a significant impact on 
naval and joint operations. while the paper addresses some technical and tactical aspects of mine 
countermeasures, the primary focus is on the operational considerations and options available to 
the operational commander.  
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Hong, Young S. Improved Prediction of Drift Forces and Moment. Final 
report. Bethesda, MD: David W. Taylor Naval Ship Research and Development 
Center, September 1983. 43p.  
ABSTRACT: A three-dimensional method is developed to improve the computation of the drift 
force and moment for small-waterplane-area, twin-hull (SWATH) and surface ships in oblique 
waves with zero forward speed. Numerical results have been computed for three ships: SWATH 
6A, Stretched SSP, and MCM experiment. For MCM 5371, the results of two- and three- 
dimensional methods are almost identical to each other and these results show good agreement 
with experiment when the wavelength ratio is not too small. Even though there are no test data 
available for SWATH 6A, the application of three dimensional theory is likely to improve the 
results of drift force and moment for SWATH ships.  




Hurley, William J., B.C. McCaffree, and M.M. Stahl. General Approach to 
Investing in the New Modeling and Simulation Tools With A Case Study: 
Naval Mine Countermeasures Programs. Alexandria, VA: Institute for Defense 
Analyses, July 1995. 218p.  
ABSTRACT: Recent advances in computing, network ing and visualization have led to dramatic 
improvements in modeling and simulation (MS) capabilities. The key issue for DoD is how to 
successfully convert these impressive technical developments into useful tools for addressing 
DoD's needs. This study proposes a general framework  for deciding how to invest in the new MS 
tools. The framework  begins with an articulation of a key need facing the decision maker. It then 
addresses the potential roles for MS in meeting that need, the implied characteristics of the MS 
tools, their costs, value added, risks, funding, and management. It then repeats this process for a 
range of needs facing the decision maker, and, by look ing for common elements and setting 
priorities, seeks to integrate the results across all of the needs into a single MS plan. As a case 
study, this process is applied to the area of naval mine countermeasures (MCM). No detailed 
road map for MS investment is given, but the issues that arise are described along with some 
methods that may be used to resolve them. A strawman approach to MCM MS investments is 
presented. This is a 'fleet first' approach which focuses initially on training, tactical development 
and mission rehearsal with later applications to acquisition once acceptance of the MS tools, and 
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confidence in them, have been established. The general framework  described should be 
applicable to any area where the benefits and costs of the new MS tools are under consideration. 
ACCESSION NUMBER: ADA305451 
http://dtic.mil/docs/citations/ADA305451  
 
Inman, Douglas L. and Scott A. Jenkins. Scour and Burial of Bottom Mines. LA 
Jolla, CA: Scripps Institute of Oceanography, Interactive Oceanography Division, 
September 2002. 128p.  
ABSTRACT: A process-based model was developed to predict the burial of bottom mines. The 
model has been validated In field experiments conducted on the near shelf off La Jolla, CA. The 
model was used by SPAWAR/San Diego to evaluate optimal configurations for a mine 
neutralization device delivered by marine mammals. The model features a coastal classification 
system to facilitate model initialization for 7 coastal types. 
ACCESSION NUMBER: ADA406602 
http://dtic.mil/docs/citations/ADA406602   
 
Kajuch, Jan, and Greg Holt. Process and Cost Optimization of Aluminum 
Stabilized NbTi Superconducting Wire Assessment of Cladding 
Technologies for Aluminum Stabilized NbTi Superconducting Wire. 
Johnstown, PA: Concurrent Technologies Corporation, 1997. 21p.  
ABSTRACT: Recent advances in the development of the aluminum stabilized NbTi 
superconductor have great potential for military and commercial applications such as mine 
sweeping and magnetic resonance imaging (MRI). Producing long, low-cost conductors requires 
either improving the current technology or developing new approaches to aluminum cladding and 
conductor forming processes. However, these cladding and forming processes should be coupled 
with concurrent product and process design based on material properties and simulation models. 
The Program Executive Office, Mine Warfare, tasked the National Center for Excellence in 
Metalwork ing Technology (NCEMT) to assess the current state-of-the-art in cladding technology 
for NbTi superconductors, based on interactions with commercial companies and the Naval 
Surface Warfare Center (NSWC), Annapolis Detachment, and a thorough review of the technical 
literature. This report presents several potential commercial technologies and their advantages 
and disadvantages. Out of the five different approaches to aluminum cladding, extrusion and 
electroplating methods are the least applicable due to their batch-type operations with inherently 
limited conductor plating length capability. The three other methods of aluminum cladding include 
radial wrapping, linear wrapping, and molten metal coating. While each method has technical 
challenges, all three have capabilities to continuously clad aluminum for the required conductor 
lengths. Benefits derived from a successful aluminum cladding technology include a 40-50% 
weight reduction over equally sized all-copper-stabilized wire, improved thermal stability (10 
times) of the magnet system, and a 25-30% decrease in manufacturing cost. Based on the 
evaluative efforts at the NCEMT and the NSWC, the most technically feasible and affordable 
method will be selected for further development. 
REPORT NUMBER: NCEMT-TR-97-047; NIPS-97-61750 
ACCESSION NUMBER: ADA329391 
http://dtic.mil/docs/citations/ADA329391  
 
Kaminski, Paul G. Affordable Naval Mine Warfare. Washington, DC: Office of 
the Under Secretary of Defense (Acquisition and Technology), 11 June 1996. 9p.  
ABSTRACT: This report contains information concerning naval mine warfare. The document 
addresses threats and future naval mine warfare issues. 




Karun, Ronald J. Analysis of the Waterhammer Concept as a Mine 
Countermeasure System. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, September 2000. 64p.  
ABSTRACT: The purpose of this thesis is to provide an analysis of the Waterhammer concept 
design. Waterhammer is a device intended to generate repetitive shock waves to clear a path 
through the very shallow water region for amphibious operations. These repetitive shock waves 
are intended to destroy obstructions and mines alike. This thesis analyzes the energy budget of 
the deflagration processes and the basic principles of shock waves and acoustic saturation. 
When the source amplitude is increased to very high levels, acoustic saturation sets in, a state in 
which the amplitude of the received signal approaches a limiting value, independent of the source 
amplitude. Acoustic saturation thus will set physical constraints in the design of Waterhammer. 
Furthermore, as the pulse propagates in the shallow water environment, reflections from the 
water's surface and bottom floor will spread (he energy in the water column thus reducing the 
energy density, These combined effects can affect the intended performance of Waterhammer. 
The results of the analysis in this thesis lead to the conclusion that Waterhammer may not be 
viable in its present concept design. 




Kervern, G. Fire-and-Forget Expendable Mine Disposal Concepts.  
Thomson Sintra Activites Sous-Marines, Brest (France), 1996. 7p.  
ABSTRACT: Classical minehunting operations are often divided in 4 stages: detection by 
sonar, classification by sonar, mine identification, and mine neutralization. Identification and 
neutralization are generally achieved by the same equipment: a man-guided underwater vehicle. 
This underwater vehicle usually performs mine identification with the help of a video camera and 
is designed large enough to carry a strong explosive charge capable of destroying the mine 
without excessive accuracy is positioning. This paper aims at proposing new concepts and 
scenarios of guidance according to the different k inds of minehunting sonar available, at 
determining the criteria for the design of acoustic sensors (with or without the cooperation of 
launching vessel sonars) for the guidance equipment at proposing target recognition methods, 
and finally at estimating probability of success for several concepts by means of software 
simulations. The first approach will highlight the need, as for missile design, for extended 
software simulations in the definition of neutralization scenarios and systems, and in performance 
assessments. 
ACCESSION NUMBER:  PB-97-130561 
 
Klug, C. A. Development of a Device for Pressure Mine Sweeping. Special 
Report. 1 December 1951-1 May 1955. Azusa, CA: Aerojet-General Corporation, 
September 1955.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0085690 
http://www.dtic.mil/docs/citations/AD0085690 
 
Krugelund, Sean P. Optimal Sensor-Based Motion Planning for Autonomous 
Vehicle Teams. Dissertation. Monterey, CA: Naval Postgraduate School, 2017. 
199p. 
ASBTRACT: Autonomous vehicle teams have great potential in a wide range of maritime 
sensing applications, including mine countermeasures (MCM). A key enabler for successfully 
employing autonomous vehicles in MCM missions is 
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motion planning, a collection of algorithms for designing trajectories that vehicles must follow. For 
maximum utility, these algorithms must consider the capabilities and limitations of each team 
member. At a minimum, they should incorporate dynamic and operational constraints to ensure 
trajectories are feasible. Another goal is maximizing sensor performance in the presence of 
uncertainty. Optimal control provides a useful framework  for solving these types of motion 
planning problems with dynamic constraints and different performance objectives, but they 
usually require numerical solutions. Recent advances in numerical methods have produced a 
general mathematical and computational framework  for numerically solving optimal control 
problems with parameter uncertainty -- generalized optimal control (GenOC) -- thus mak ing it 
possible to numerically solve optimal search problems with multiple searcher, sensor, and target 
models. In this dissertation, we use the GenOC framework  to solve motion planning problems for 
different MCM search missions conducted by autonomous surface and underwater vehicles. 
Physics-based sonar detection models are developed for operationally relevant MCM sensors, 
and the resulting optimal search trajectories improve mine detection performance over 
conventional lawnmower survey patterns -- especially under time or resource constraints. 
Simulation results highlight the flexibility of this approach for optimal motion planning and pre-
mission analysis. Finally, a novel application of this framework  is presented to address inverse 
problems relating search performance to sensor design, 
team composition, and mission planning for MCM CONOPS development. 




Krauss, Henry J., Jr. From the Sea in 1950: Lessons for the 21st Century 
from Operation Chromite. Final report. Newport, RI: Naval War College, 
Department of Operations, 22 February 1993. 35p.  
ABSTRACT: The Navy and Marine Corps' combined vision for the 21st Century is articulated in 
the joint White Paper . . . . From the Sea. The focus is designed to provide a direction for the 
Naval Expeditionary Forces to proceed in shaping its forces in support of the National Security 
Strategy. The new direction is to be shaped for joint operations and structured to build power from 
the sea, operating forward in the littoral regions of the world. The purpose of this paper is to 
conduct a historical study of the United States' last major amphibious operation, with 
joint/combined force during a major regional conflict. Current national demobilization trends mirror 
the strategic culture of the late 1940s. The study of Operation Chromite: The Inchon-Seoul 
Campaign of 1950, revealed a nation ill prepared to respond to a major regional conflict due to a 
precipitous demobilization. The operational art employed by General MacArthur during Operation 
Chromite capitalized on synchronized amphibious maneuver and interdiction to attack  North 
Korean centers of gravity. The success of the operation highlighted the importance of 
understanding the operational art, pursuing specialized amphibious training, and maintaining the 
capability of generating superior firepower. The weaknesses our Naval Service will bring into the 
21st Century for a littoral Navy are insufficient naval gunfire, mine countermeasures, and 
amphibious lift resources.... National Security Strategy and Amphibious Operations. 













Lawson, K. R. and D. D. Richardson. Australian Mine Sweeping Game. 
Technical report. Ascot Vale (Australia): Materials Research Laboratories, 
February 1994. 34p.  
ABSTRACT: This Note describes the Australian Mine Sweeping Game (AMSG). The game 
represents minesweeping and enables MCM officers to become more familiar with the 
consequences of various sweeping tactics. The game is designed for a single Player (or a team 
of Players work ing together) and an Umpire. The Umpire can lay a minefield, selecting mines 
from a list of five types. The scene can be set for the Players, and their performance monitored. 
The Players appraise the situation, and then devise the tactics for sweeping the minefield. Hints 
are provided on likely mines in the field. The game will show the Players how effective the tactics 
they chose proved to be, by showing a simulation of the minefield being swept.  
ACCESSION NUMBER: ADA279264 
http://dtic.mil/docs/citations/ADA279264 
 
Long, Edwin T. Manned Testing of Fullerton Sherwood SIVA 55-VSW 
Underwater Breathing Apparatus (UBA for Very Shallow Water (VSW) Mine 
Countermeasure (MCM) Missions. Panama City, FL: Navy Experimental Diving 
Unit, November 1999.  32p.  
ABSTRACT: Presently, no specific diving apparatus on the Authorized for Navy Use (ANU) list 
meets the demands set forth by the CNO to conduct very shallow water mine countermeasure 
(VSW MCM) operations. NEDU was tasked to test and evaluate the Fullerton Sherwood SIVA 55-
VSW Underwater Breathing Apparatus (UBA) , to determine whether it will maintain a sufficient 
O2 fraction to support a work ing diver from the surface to 60 fsw (10.4 msw). Using a 30% / 70% 
N2 / O2 mix, NSDU personnel conducted at least 16 SIVA 55 dives each in 77 deg +/- 3 deg F 
(25 deg +/- 1.7 deg C) water in the 15 ft. (4.6 mew) deep NSDU test pool, and at 40 and 60 few 
(12.2 and 18.4 mew) in the NEDU Ocean Simulation Facility (OSF). Divers conducted 
manufacturer-sanctioned UBA purges on the surface and an additional purge after reaching the 
bottom, rested five to 10 minutes, then pedaled on underwater ergometers for 30 minutes each at 
50 and 75 watts. During test pool dives, nearly a quarter of the divers' UBAs reached potentially 
hypoxic levels. We conducted another set of test pool dives and determined that setting the 
"buoyancy control valve" (BCV) half-open-vice one-quarter open during the first series-ensured 
adequate UBA O2 concentrations. At 40 few nearly half of the divers' UBA PO2 remained above 
1.3 ATA after 10 minutes of exercise (mean = 1.34 ATA; range = 1.09 - 1.45 ATA) but, for all but 
one diver, dropped below 1.3 ATA within 13 minutes. Average PD: during the initial 10 minute 
rest period was 1.41 ATA. At 60 few we halted testing after four dives due to high PO2 levels 
(mean = 1.63 ATA). Because the U.S. Navy Diving Manual authorizes divers' PO2 to reach 1.4 
ATA without Commanding Officer (CO) authorization- and 1.6 ATA with CO authorization-we 
recommend that the SIVA 55-VSW be accepted and authorized for use by the VSW MCM 
detachment with the following caveats: (1) Never plan dives exceeding 40 few; (2) complete a 
thorough UBA purge prior to entering the water and before ascending. 
REPORT NUMBER: NAVSEA-TA-020 
ACCESSION NUMBER: ADA371261 
http://dtic.mil/docs/citations/ADA371261 
 
Ludwig, Peter M. Formation Control for Multi-Vehicle Robotic Minesweeping. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, June 2000. 101p.  
ABSTRACT: Current methods of minefield reconnaissance and clearance operations prove to 
be tedious, time consuming, expensive, and dangerous. In an effort to find an effective low cost 
solution, the U.S. Navy is considering using fleets of robotic underwater vehicles equipped with 
detection sensors and /or magnetic and acoustic minesweeping devices. To ensure maximum 
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sweeping of the minefield, all vehicle movements are coordinated through a supervisor vehicle. 
Here, a computer simulation was conducted using a lawnmower minesweeping pattern. As the 
minefield is swept, vehicles are lost to mine detonations and the supervisor re- tasks all remaining 
vehicles. The algorithm for track  control and vehicle reconfiguration was studied and evaluated. 




Machado Guedes, Mauricio J. Minefield Reconnaissance Simulation. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, June 2002. 60p.  
ABSTRACT: The Navy plans to do covert reconnaissance of minefields with a remote 
underwater vehicle that includes two sensors, one long-range (LR) and one short-range (SR). LR 
can detect mines, but it cannot distinguish them from harmless mine-like objects. SR can tell the 
difference, but only by approaching to within short range. A program called MIRES (Minefield 
Reconnaissance Simulator) is implemented to answer the questions of how the vehicle should 
perform a search and to estimate the number of mines remaining in the area once the 
reconnaissance is over. MIRES investigates four modes of search; a planned search with 
departure to identify an object, a planned search with no departure, and two k inds of random 
search. It compares these types of search and identifies the best search mode for a given 
scenario. 




Maldonado, Luis A. A Methodology for Evaluating Mine Actuation Data. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, June 1996.58p.  
ABSTRACT: This thesis develops a methodology for evaluating mine actuation data. Computer 
models are developed to analyze actuation data obtained from the Mine Warfare Command by 
fitting various types of actuation curves to the data. For each actuation curve type, maximum 
likelihood estimates are used to determine those parameters resulting in the greatest probability 
of obtaining the observed data. 




Mangelsdorf, John E., Robert J. Schreier, Martin A. Tolcott, and Ralph C. 
Channell. A Study of the Plotting and Communication Facilities in the Chart 
Room of UOL-Equipped Minesweepers. Technical report. Stamford, CT: 
Dunlap and Associates, October 1951. 60p.   
ABSTRACT: The purpose of this investigation was to determine the efficacy, from a human 
engineering point of view, of equipment and procedures on coastal minesweepers equipped with 
the Underwater Object Locater (UOL). The investigation was directed toward the principal 
function of these minesweepers which is to obtain positional information on mines and 
underwater objects.  
REPORT NUMBER: SPECDEVCEN-641-3-9 






Martin, P., N.J. Locke, M.A. Phelps, K. Karasuno, and S. Matsuki.  Proceedings 
of the Ship Control Systems Symposium (5th), Held at U. S. Naval 
Academy, Annapolis, Maryland on October 30 - November 3, 1978. Volume 
2. Annapolis, MD: David W. Taylor Naval Ship Research and Development 
Center, 3 November 1978. 349p. [See also Volume 3, ADA159083.]   
ABSTRACT: Partial contents: Ship Handling Simulator; Ship Control Centre Training Facilities 
for the Royal Navy; Ship Maneuverability Transducer Controlled by Mini-Computer for Training 
Ship - Onboard ship handling simulator; Modern Control Theory for Dynamic Positioning of 
Vessels; Design and Simulation of Navigation and Ship Control Algorithms for a Minesweeper; 
Automatic and Manual Control of the 'Tripartite' Minehunter in the Hover and Track Keeping 
Modes - a Preliminary design; Reversing Dynamics of a Gas Turbine Ship with Controllable-Pitch 
Propeller; Transient Behavior of Gasturbo-electric and Fixed Pitch Propeller; Gas-Turbine 
Simulation Techniques for Ship Propulsion Dynamics and Control Studies; New Ship Technical 
Control Systems for the Royal Norwegian Navy; Development of a Machinery Control and 
Surveillance System for a Mine Countermeasures Vessel; Developments in Marine Gas Turbine 
Condition Monitoring Systems; Optimal Control of Hydrofoil Ship Lateral Dynamics; Future 
Propulsion Control System Functional Requirements; and High Power Superconducting Ship 
Propulsion System - Its control functions and possible control schemes.  
ACCESSION NUMBER: ADA159082 
http://www.dtic.mil/docs/citations/ADA159082 
 
Mc Keenan, L. W. Computation of Ships; Magnetic Fileds. New Haven, CT: 
Yale University, Laboratory of Marine Physics, 1958. 35p.  
ABSTRACT: None available.  
ACCESSION NUMBER: AD0306252 
http://www.dtic.mil/docs/citations/AD0306252 g 
 
McKinney, C. International Symposium on Mine Warfare Vessels and 
Systems Held at London, England on 12-15 June 1984. Conference report. 
London (England): Office of Naval Research, 19 July 1984. 15p.  
ABSTRACT: The International Symposium on Mine Warfare Vessels and Systems was held in 
London from 12 through 15 June 1984. This report discusses presentations on platforms and 
propulsion equipment for mine countermeasures systems, and minehunting systems and 
components. 
ACCESSION NUMBER: ADA146408 
http://www.dtic.mil/docs/citations/ADA146408 
 
Middlebrook, Edwin E. A Combat Simulation Analysis of Autonomous 
Legged Underwater Vehicles. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, June 1996. 83p.  
ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVs) are inexpensive crab- like 
robotic prototypes which will systematically hunt and neutralize mines en masse in the very 
shallow water and the surf zone (VSW/SZ). With the advent of mine proliferation and the focal 
shift of military power to the littorals of the world, ALUVs have the potential to fill a critical need of 
the United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the 
MCM portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus 
interactive combat wargaming simulation to model and evaluate the effectiveness of the ALUV as 
a MCM. Three scenarios were developed: an amphibious landing through a minefield using no 
clearing/breaching; an amphibious landing through a minefield using current clearing(breaching 
techniques; and an amphibious landing through a minefield using ALUVs as the 
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clearing(breaching method. This thesis compares the three scenarios using landing force k ills, 
cost analysis, combat power ashore, and percentage of mines neutralized as measures of 
effectiveness. 
ACCESSION NUMBER: ADA314862 
http://dtic.mil/docs/citations/ADA314862   
http://hdl.handle.net/10945/34976  
 
Middlebrook, Edwin E., Bard K. Mansager, and Carlos F. Borges.  Combat 
Simulation Analysis of Autonomous Legged Underwater Vehicles. Technical 
report. Monterey, CA: Naval Postgraduate School, Department of Mathematics. 
September 1997. 15p.   
ABSTRACT: Autonomous Legged Underwater Vehicles (ALUVs) are inexpensive crab-like 
robotic prototypes which will systematically hunt and neutralize mines en masse in the very 
shallow water and the surf zone (VSW/SZ). ALUVs have the potential to fill a critical need of the 
United States Navy and Marine Corps mine countermeasure (MCM) forces. Duplicating the MCM 
portion of the Kernel Blitz 95 exercise whenever feasible, this thesis uses the Janus interactive 
combat wargaming simulation to model and evaluate the effectiveness of the ALUV as a MCM. 
Three scenarios were developed: an amphibious landing through a minefield using no 
clearing/breaching; an amphibious landing through a minefield using current clearing/breaching 
techniques; and an amphibious landing through a minefield using ALUVs as the 
clearing/breaching method. This thesis compares the three scenarios using landing force k ills, 
cost analysis, and combat power ashore as measures of effectiveness. 
REPORT NUMBER: NPS-MA-97-006 




Molenda, Patrick A. Organic Mine Countermeasures: An Operational 
Commander's Key to Unlocking the Littorals. Newport, RI: Naval War 
College, Joint Military Operations Department, 5 February 2001. 27p.  
ABSTRACT: This paper examines the U.S. Navy's organic mine countermeasure (MCM) 
concept as it pertains to the operational commander. The U.S. Navy is embark ing on a MCM 
concept that will rely heavily on organic countermine systems tied directly to surface warships, 
helicopters and submarines. While organic MCM assets will offer some advantages, a close 
examination of the concept identifies many operational shortcomings. Specifically, the organic 
MCM concept will do little to assure littoral access for naval and land forces through a mined 
environment. The Navy hopes that as organic MCM systems mature, the need for dedicated 
MCM forces will decrease. This will facilitate an 'in-stride' capability for an operational commander 
to maneuver through mined seas. This paper shows that because of the complexity of the 
modern naval mine threat and the operational limitations of organic MCM deployment, a 
substantial dedicated MCM force will still be required to ensure maximum effectiveness in a 
mined operating area. Despite the sophistication of new MCM technology, mine warfare will 
remain a slow, tedious, and challenging discipline. Only through a prudent mix of organic and 
dedicated MCM forces will an operational commander be able to prevail against the formidable 
naval mine threat. 






Morgan, K.R. and M. Fennewald. Unmanned Testing of Fullerton Sherwood 
SIVA VSW Underwater Breathing Apparatus (UBA) for Very Shallow Water 
(VSW) Mine CounterMeasure (MCM) Mission. Panama City, FL: Navy 
Experimental Diving Unit, October 1999. 20p.  
ABSTRACT: In response to the continuing challenge of conducting MCM in depths between 10 
to 40 fsw, the CNO has authorized the Near Term Mine Warfare Campaign Plan. This plan 
includes the establishment of the VSW MCM Detachment as a primary supporting unit. Presently, 
no specific diving apparatus on the ANU list meets the demands set forth by CNO to conduct 
VSW MCM operations. NEDU has been tasked to test and evaluate the Fullerton Sherwood SIVA 
VSW UBA to determine if it meets the stringent requirements for operating in this mission area. 
NAVSEA Diving Safety Certification requirements must be met to achieve the designation of 
'Authorized for Navy Use' set forth by NAVSEA 00C prior to fielding any UBA in the U.S. Navy. 
This report deals with the conduct of unmanned diving tests and procedures to verify functional 
characteristics in accordance with manufacturer's specifications and the VSW MCM UBA 
Performance Specification. 
ACCESSION NUMBER: ADA371173 
http://dtic.mil/docs/citations/ADA371173  
 
Morien, Steven B. The Operational Effects of Mine Warfare. Newport, RI: 
Naval War College, 5 February 1999 28p.  
ABSTRACT: This paper demonstrates that naval mines are a threat to the operational 
commander and that there are actions he can take to reduce the operational effects of mine 
warfare. The first section demonstrates that mine warfare is a pertinent problem for the 
operational commander by examining three principle relationships. It examines the history of 
mine warfare from an operational perspective, warfare in the context of operational art and mine 
warfare in the context of the U.S. Navy and U.S. Marine Corps service visions. The second part 
of the paper explores the Mine Countermeasures (MCM) concept of operations, the difficulties 
countering the mine problem with recommendations to minimize the operational effects and lastly, 
the future of mine warfare in the context of "Joint Vision 2010" and beyond. This paper shows that 
the operational commander can minimize the operational effects of mine warfare by preventing 
mining, maintaining surveillance, minimizing maneuver space requirements, requesting MCM 
forces early in crisis, using creative schemes of maneuver and exploiting the miner's resource 
and environmental limitations. 
ACCESSION NUMBER: ADA363227 
http://dtic.mil/docs/citations/ADA363227  
 
Mulhearn, P. J. Short Range Lateral Variability of Seabed Properties (With 
Some Notes on Larger Scale Features) Near Port Hedland, WA. Canberra, 
Australia: Defence Science and Technology Organisation, Aeronautical and 
Maritime Research Laboratory, 1996. 28p.  
ABSTRACT: The spatial variability of seabed sediment properties over short ranges is 
investigated, and it is found that, at least for sands, sediment grain size varies within a factor of 
square root of 2 over distances of order 100 m. Evidence is then presented that this sediment 
variability, found off Port Hedland, is similar to that at many other locations around the world. 
Hence for acoustic backscatter and mine burial models the conventional categories: very coarse, 
coarse, medium, fine and very fine, for sands are as precise as it is practical to be. This implies 
that survey methods, with, for example, acoustic sea floor classification systems, need only 
provide sediment grain size to this level of accuracy. It also means that, for mine-counter 
measures purposes, conventional survey methods can be relatively simple, and that many 
existing data bases are quite adequate. From underwater video footage it is clear that many 
important seabed features, such as shell beds, branching corals and seaweed clumps, can easily 
be overlooked in sea floor surveys, with either grabs or corers alone, and that this, at times, 
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would lead to misleading conclusions concerning environmental factors relevant to mine warfare 
operations. A number of interesting seabed features have been observed near Port Hedland 
using a sub-bottom profiler and diver-operated underwater video cameras. Because so little is 
known in this area, it was thought these observations were worth recording, as an appendix to 
this report. In particular video-camera observations of some of the long, linear, underwater ridges 
off Port Hedland established them to be rocky reefs, rather than sand bars, as was previously 
thought. This changes previous perceptions of likely mine burial mechanisms off a number of 
Northwest Shelf ports.  
REPORT NUMBER: DSTO-TN-0022; NIPS-97-12242 
ACCESSION NUMBER: ADA315399 
http://dtic.mil/docs/citations/ADA315399 
 
Ovali, Melik Haci Ahmet. Dynamic Allocation and Scheduling Mine Counter 
Measure Vessels in a Comprehensive Sea Mines Clearance Effort. Master’s 
thesis. Raleigh, NC: North Carolina State University, 2017. 
ABSTRACT: Open sea lines of communication is vital not only for world’s trade but also for 
defense purposes of a nation. Keeping in mind that it is trivial to deploy a mine which is cheap 
and able to block  a sea way, it is crucial for a nation to have effective mine clearance policies in 
order to sustain a stable economy and to take early military actions when there is even the 
implicit presence of mine threat. The current trends on defense budgets, with improvements in 
the mine technology, leads navies to utilize fully on hand inventories in order to meet service 
needs. The problem we approach deals with the surface mine counter measures which is one 
branch of the mine clearance efforts at sea. The objective is to develop models for a selected test 
site (Turkey) that provide results for different scenarios. Primary concern is to cear pre-
determined channels (seaways) connecting the coastal landmarks to open seas within a limited 
amount of time using the vessel inventory. Models are built with open source information, 
methods are developed with experiments and field experience. Simio® simulation software is 
used to develop and analyze the models. Parameters of the models are defined as model 
properties so that real values can replace the notional ones to test the models later. Different 
parameter values are tested and a number of additional vessels is required to minimize the mine 
clearance operations period. 
http://www.lib.ncsu.edu/resolver/1840.20/33541  
 
Pall, Phillip K. Thermal Analysis of the Advanced Lightweight Influence 
Sweep System (ALISS) Superconducting Magnet. Master’s thesis. Monterey, 
CA: Naval Postgraduate School, December 1994. 49p.   
ABSTRACT: A steady state thermal analysis of the superconducting magnet (SCM) in the 
Advanced Lightweight Influence Sweep System (ALISS) was performed using commercial Finite 
Element Modeling (FEM) software. Cryocooler interface temperature from a no-load performance 
curve and uniform heat flux due to radiation, conduction and instrumentation heat leaks were 
input as the boundary conditions. Two major cases were examined: one with instrumentation heat 
flux dispersed around the SCM and one with instrumentation heat flux concentrated. Both 
resulted in the SCM staying within temperature specifications. A separate group of exploratory 
cases determined the heat flux values that quenched the SCM, causing cessation of 
superconductivity. (MM). 






Pittman, Ed P. and J.C. Slone. A Digital-Analog Magnetic Minesweeping 
Simulator. Panama City, FL: U.S. Navy Mine Defense Laboratory. 1963. 66p. 
Research and Development Report no. 217. 
 
Pope, Dallas L. Offensive Mine Countermeasures: Enabler for Access and 
Power Projection. Newport, RI: Naval War College, Joint Military Operations 
Dept., 2009. 22p.  
Abstract: Consideration of naval mine countermeasures (MCM) often only includes the 
defensive, reactionary operations which are inherent to the dedicated MCM force. However, given 
the premium placed on the United States' ability to project power and conduct forcible entry, a 
more offensive approach must be planned. Joint force commanders rely on the expeditionary 
nature of naval forces to transport troops and equipment to the fight, support forces ashore, and 
to establish and maintain local sea control. The US Navy?s ability to conduct this range of 
operations can serve as a deterrent in itself. The asymmetry of mine warfare allows a relatively 
weaker enemy to potentially cripple this deterrent effect. Given the adverse effects that defensive 
MCM can have on the JFCs operational factors of time, space and force, the merits of offensive 
measures are evident. By eliminating or reducing the mine threat at the source, the commander 
frees up friendly forces, reduces time delays, and assures freedom of maneuver. Traditional 
dedicated MCM forces require extensive time to both transit to the area of operations and also to 
engage in actual counter-mining activities. Additionally, the JFC has to plan for protection of these 
unarmed forces. Therefore, to reduce the risk  of losing the initiative and facing heavier 
casualties,offensive MCM should be the primary consideration of an operational commander and 
staff facing a mine threat. 
ACCESSION NUMBER: ADA503089 
http://dtic.mil/docs/citations/ADA503089  
 
Poteete, Sam. Navy's N-Layer Magnetic Model with Application to Naval 
Magnetic Demining. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, 2010. 104p.  
ABSTRACT: From the Sea strategic concept has expanded naval operations from open 
ocean, blue-water combat environments to the littoral regions in which naval mines can both be 
an extremely menacing threat to U.S. forces and an effective force multiplier for the Fleet. The 
Navy/Marine Corps must have efficient Mine Warfare (MIW) forces to ensure the Fleet can carry 
out operations in the open ocean and littorals, including maintaining open sea lanes of 
communication and supporting Ship-to-Objective Maneuver Warfare from the Sea while denying 
operating areas to the enemy. Every ship has a magnetic signature, which is caused by its iron 
and steel components. Additionally, the earth's natural magnetic field induces a magnetization in 
a ship depending on its latitude, longitude, and heading. Exploitation of surface ship and 
submarine magnetic field signatures by naval influence mines has occurred throughout time. In 
order to calculate the swept path width for magnetic minesweeping systems currently in use by 
the U.S. Mine Warfare (MIW) forces, it is necessary to calculate the vector components of the 
magnetic field strength which are generated by each of several possible system configurations. 
The Navy's Magnetic Model addresses this needed capability. The Navy's N-Layer Magnetic 
Model (NLMM) is used to predict the expected performance of magnetic minesweeping 
equipment in a complex environment consisting of N layers, each with arbitrary conductivity and 
thickness. The model is used to compute the magnetic field strength produced by various U.S. 
Navy magnetic minesweeping configurations using a random environmental vertical conductivity 
structure. To better determine which parameters had the greatest effect on the model and which 
could be simplified or enhanced, a series of tests were run on actual data sets. 





Potts, Malcolm H. Don't Forget About Dedicated Sea Mine Countermeasures. 
Norfolk, VA: Joint Forces Staff College, 2005. 80p. 
ABSTRACT: America's reliance on the seas cannot be overstated. The U.S. depends upon the 
ocean as both the highway for force deployment and as the medium for global economic security. 
Free access to the waterways of the world determine the United States' ability to survive and 
prosper. The threat and the employment of sea mines are capable of interrupting the U.S. quest 
for national and economic security. Struggling through the Korean Conflict, the U.S. Navy began 
a slow improvement of MCM forces leading up to the first Gulf War where experiences led to the 
conclusion that a well equipped dedicated MCM force structure is essential. In the decade which 
followed, the Navy nurtured a dedicated MCM force that was capable of fully supporting COCOM 
requirements and combat proven in OIF. Ironically, prior to OIF, the U.S. Navy began to consider 
a future plan that features the substitution of proven, dedicated MCM forces with technology-
leveraged OMCM forces. This move could leave the COCOM/JFC with a vulnerability gap that 
would be created by the divesting of dedicated forces prior to OMCM platforms being capable of 
conducting the mission. Specifically, the U.S. Navy s planned organic MCM force has three 
weaknesses: even with advanced technology the inventory is too small, the reliance on favorable 
risk  and intelligence analysis results is too great, and the heavy reliance on sealift for deployment 
is not supported by future MCM force structure. To prevent the vulnerability gap and cover the 
weakness, the U.S. Navy should field a robust dedicated MCM force beyond the currently 
planned timeline to ensure the successful mission completion of the COCOM/JFC. 
ACCESSION NUMBER: ADA436558 
http://dtic.mil/docs/citations/ADA436558 
 
Prenger, F.C., D.D. Hill, D.E. Daney, M.A. Daugherty, G.F. Green, J. Chafe, M. 
Heiberger, and A. Langhorn. Heat Pipes for Enhanced Cooldown of 
Cyrogenic Systems. Los Alamos National Laboratory, NM, 1996. 11p.   
ABSTRACT: In many important cryogenic applications the use of liquid cryogens for system 
cooling are either not feasible or are unsuitable. In such cases a cryogenic refrigeration system or 
multi stage cryocooler must be employed to provide the necessary cooling. To shorten cooldown 
time for such a system, especially if the thermal mass is large, a thermal shunt directly connecting 
the first stage of the cryocooler to the load during cooldown is desirable. This thermal shunt 
allows effective utilization of the greater cooling power available from the first stage of the 
cryocooler early in the cooldown. Upon reaching operating temperature, the thermal shunt must 
exhibit a high resistance to thermally isolate the first stage of the cryocooler from the load. Heat 
pipes are well suited to achieve these objectives. The Advanced Lightweight Influence Sweep 
System (ALISS), under development by the U.S. Navy for shallow water magnetic mine 
countermeasures, employs a large, conductively cooled, superconducting magnet that must be 
cooled from 300 to 4.2 K. Cryogenic heat pipes acting as cryocooler thermal shunts are used to 
shorten the cooldown time. Ethane, nitrogen and oxygen were evaluated as possible work ing 
fluids. A thermal model of the ALISS was developed to evaluate the cooldown performance of 
various heat pipe combinations. In conjunction with heat pipe performance tests, this model was 
used to select a suitable design for the heat pipe thermal shunts. 
REPORT NUMBER: LA-UR-96-2228, CONF-9606249-1 
ACCESSION NUMBER: DE96012824 
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Prins, Ryan Daniel. Multi-UUV Cooperation Search for Time-Constrained 
MCM Reconnaissance. Master’s thesis, Pennsylvania State University, 2009  
https://etda.libraries.psu.edu/catalog/10030 
ABSTRACT: Naval mine counter-measures (MCM) are a focal priority of defense technology, 
due to the increasingly asymmetric form of underwater hazards to the operation and passage of 
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naval ships. A major element of the MCM mission is reconnaissance, in which hazards are 
distinguished from clear space, identified and classified. Underwater unmanned vehicles (UUV) 
are the most important component of MCM operation, due to their low cost and the robustness 
compared to manually executed missions, as well as their ability to collect and process data in 
parallel to compile data and quick ly neutralize threats. Communication among UUVs allows them 
to work  cooperatively to assist each other in choosing the paths and actions most conducive to 
mission success. This work  addresses several problems related to cooperative UUV search, 
including time-constrained search optimization, ideal communication strategies, cooperation 
among heterogeneous vehicles, and use of unmanned aerial vehicles (UAV) to enhance 
connectivity in a UUV network  and distribute UUVs to increase MCM mission efficiency. In the 
first study, an algorithm is presented that optimizes a time-constrained multi-UUV search by 
directing each UUV to choose its immediate search task  to maximize the information obtained 
about its environment. Several communication strategies are presented that demonstrate the 
trade-off between the amount of bandwidth and power consumed by communication among 
UUVs and the level of cooperation achieved in the UUV mission, as well as the subsequent effect 
on MCM mission performance. Another study describes the motivation for using UUVs of different 
classes, optimized for different search tasks and topologies, and defines an algorithm for 
cooperation between two types of vehicles, demonstrating that adding vehicles of one class 
increase the efficacy of the other’s actions. The last study introduces the use of a hybrid team of 
UAVs and UUVs, presenting an algorithm that utilizes the UAVs to expand the communication 
range of the UUVs and allocate UUVs to interesting search regions to optimize the results of the 
MCM mission. Finally, several potential expansions of this work  are presented for future study. 
Specifically, some short-term goals are presented, including implementing a turning penalty and 
modeling acoustic transmitters and information priority in vehicle update, as well as long-term 
goals, including the addition of a localized control-based algorithm, mine placement pattern 
recognition, and translation to anti-submarine warfare (ASW). 
 
 
Proceedings of the Ship Control Systems Symposium (7th) Held in Bath, 
England on 24-27 September 1981. Volume 1.  Ministry of Defence, Bath 
(England): 27 September 1984. 115p. [See also Volume 2, ADA211134.]  
ABSTRACT: Contents: Digital progress in the Royal Navy; US Navy control systems overview; 
Machinery control initiatives -- A Canadian perspective; Ship automation -- A Dutch view on 
practice and progress; Digital control and surveillance system for the M-Class frigate of the Royal 
Netherlands Navy; Propulsion control in the Swedish M80 Class Mine Countermeasures Ships; 
Practical experience in the application of microprocessors to machinery control and surveillance; 
Multivariable adaptive control of ships motions; A classical approach to a microprocessor based 
PID Autopilot design; Model tests and full-scale trials with a rudder-roll stabilisation system.  




Proceedings of the Third International Technology and Mine Problem 
Symposium, 6-9 April 1998, Naval Postgraduate School, Monterey, 
California.  Monterey, CA: Naval Postgraduate School, June 1999.  
ABSTRACT: The Mine Problem is captured in this symposium using a metaphor of the 
following 5 pillars: 1) Mine Design and Technology - The Problem of World-wide Proliferation; 2) 
Naval Mine Warfare - Offensive and Defensive; 3) Land Mine Warfare - Offensive and Defensive; 
4) Humanitarian and Peacekeeping Demining; and 5) Emergent Technology. The international 
reversion to the scourge of the dumb' anti- personnel land mines has raised public awareness of 
mines. Less well known, but no less potentially significant, is the residue of naval mines and 
ordnance that exists in areas of great economic importance. The psychological threat of mines 
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and unexploded ordnance far surpasses the actual lethal potential. We cannot assume that mines 
laid in World War II or earlier have become inert. 
ACCESSION NUMBER: ADM001009 [CD-ROM] 
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Queen, Carmen G. Four Quadrant Open Water Characteristics of 
Controllable Pitch Propeller 4837 Designed for MCM (Model 5401). 
Bethesda, MD: David W. Taylor Naval Ship Research and Development Center, 
Ship Performance Department, October 1981. 58p.   
ABSTRACT: An experimental program was conducted at the David W. Taylor Naval Ship 
Research and Development Center (DTNSRDC) to predict the open water thrust and torque of 
the MCM design propeller over the four quadrants of operation. The analysis revealed no unusual 
results with regard to performance.  
REPORT NUMBER: DTNSRDC/SPD-0983-04 
ACCESSION NUMBER: ADA105316 
http://www.dtic.mil/docs/citations/ADA105316 
 
Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 2. Study Review Summaries. Part I. 
Final report. 1 March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, 
Inc., October 1972. 485p.   
ABSTRACT: Contents: Airborne ASW; Airborne AAW; Airborne attack ; Environmental systems; 
Mining; Mine countermeasures; Ocean surveillance; Submarine ASW; Submarine attack ; Surface 
ASW.  
ACCESSION NUMBER: AD0912444 
http://www.dtic.mil/dtic/tr/fulltext/u2/912444.pdf 
 
Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 3. Study Review Summaries. Part 
II. Newport Beach, CA: Ultrasystems Inc., 31 October 1972. 469p.  
ABSTRACT: Contents: Surface AAW; Surface attack ; Sea based strategic systems; Electronic 
warfare; Undersea surveillance; Amphibious assault; Reconnaissance/intelligence; Logistics; 
Special warfare; Airborne ASW and submarine ASW; airborne asw and surface asw; airborne 
asw and undersea surveillance; airborne aaw and airborne attack ; airborne attack  and surface 
aaw; airborne attack  and surface attack ; airborne attack  and reconnaissance/intelligence; Mining 
and mine countermeasures; mine countermeasures and navigation; Ocean surveillance and 
electronic warfare; Submarine asw and surface asw; submarine asw and surface asw; Submarine 
attack  and surface asw; surface asw and surface attack ; surface aaw and surface attack ; Surface 
aaw and electronic warfare; logistics and ship support; Airborne AAW, surface aaw and electronic 
warfare; airborne attack , surface attack  and amphibious assault; airborne attack , surface attack  
and special warfare; Submarine ASW, submarine attack  and surface ASW; airborne asw, 
submarine asw, submarine attack  and sea based strategic systems; submarine asw, submarine 
attack , surface asw and surface attack ; and airborne asw, ocean surveillance, submarine asw, 
surface asw and undersea surveillance. 





Rau, John G. and Russel J. Egbert. A Study of Measures of Effectiveness 
Used in Naval Analysis Studies. Volume 4. MOE Reviews. Final report 1 
March 1971-31 October 1972. Newport Beach, CA: Ultrasystems, Inc., October 
1972. 226p.   
ABSTRACT: Contents: Airborne ASW; airborne attack ; Mining; Mine countermeasures; Ocean 
surveillance; submarine ASW; Surface ASW; Surface ASW; Surface AAW; Surface attack ; Sea 
based strategic systems; Electronic warfare; undersea surveillance; Amphibious assault; Naval 
communications; Command and control; Reconnaissance/ intelligence; airborne ASW and 
surface ASW; airborne AAW and airborne attack ; airborne attack  and surface attack ; airborne 
attack  and reconnaissance/intelligence; Mine countermeasures and amphibious assault; 
submarine ASW and command and control; submarine attack  and surface ASW; submarine 
attack  and surface attack ; surface ASW and surface attack ; surface AAW and surface attack ; 
surface AAW and command and control; surface attack  and amphibious assault; electronic 
warfare and naval communications; Logistics and ship support; airborne ASW, ocean surveillance 
and surface ASW; airborne ASW, submarine ASW and submarine attack ; airborne AAW, airborne 
attack  and surface AAW; mine countermeasures, command and control and navigation; airborne 
ASW, airborne AAW, surface ASW and surface AAW; airborne ASW, mining, submarine ASW, 
submarine attack , surface ASW, logistics and ship support; and airborne AAW, airborne attack , 
electronic warfare, naval communications, command and control, reconnaissance/ intelligence, 
logistics and special warfare.  
ACCESSION NUMBER: AD0912446 
http://dtic.mil/docs/citations/AD912446  
 
Ray, Gregory P. Bomb Strike Experiment for Mine Clearance Operations. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, 2006. 212p. 
ABSTRACT: The Bomb Strike Experiment for Mine Countermeasure Operations, currently 
sponsored through the Office of Naval Research mine impact burial prediction project, is part of a 
multi-year, comprehensive effort aimed at enhancing the Navy's fleet naval mine clearance 
capability and success. The investigation discussed in this paper examines the experimental and 
theoretical characteristics of a rigid body falling through the air, water, and sediment column at 
high speed. Several experiments were conducted to launch bomb-like rigid bodies with the 
density ratio similar to operational munitions, namely the MK-84 general purpose bomb, into a 
hydrodynamic test tank. Careful observations of the bomb-like rigid body's position and 
orientation were collected and analyzed to produce a series of three-dimensional coordinate time-
space data tables and plots. The resulting data set reveals a strong correlation between shape 
type and trajectory and dispersion patterns for rigid bodies moving through the water column at 
high velocity. This data will be used for numerical verification of the initial three- dimensional 
model (STRIKE35) aimed at predicting the overall trajectory, maneuvering, burial depth and 
orientation of a falling high-velocity rigid body in the air-water-sediment column. The long-term 
goal of this project is to improve warhead lethality for use in quick , precise and accurate strikes 
on known enemy naval minefields in the littoral combat environment. 




Reed, Donald E., Rayburn H. Stricklin, Verne F. Petz, Bernard Baranosky, and 
Ronald L. Nickens. Acquisition of Mine Countermeasures Ships. Washington, 
DC: Department of Defense, Office of the Inspector General, 15 June 1992. 39p.  
ABSTRACT: In March 1980, the Chief of Naval Operations issued a decision to build a 
wooden-hulled Mine Countermeasures (MCM) ship based on the existing Minesweeper, Ocean 
523 design. The MCM class ships will clear bottom and moored mines in coastal and offshore 
areas. In FY 1983, the MCM ship program was approved for 14 ships at an estimated cost of $1.3 
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billion. By FY 1991, as a result of contract modifications and inflation, the program had grown to 
$1.7 billion. The MCM ship program is managed by the Program Manager Ship 303 at the Naval 
Sea Systems Command. The audit's overall objective was to evaluate the acquisition 
management of the MCM ship program to determine whether the MCM ships were effective, 
properly supported, and economically procured. The audit also included a review of applicable 
internal controls. 
REPORT NUMBER: IG/DOD-92-102 
ACCESSION NUMBER: ADA377718 
http://dtic.mil/docs/citations/ADA377718   
https://media.defense.gov/1992/Jun/15/2001714608/-1/-1/1/92-102.pdf  
 
Rios, John J. Naval Mines in the 21st Century: Can NATO Navies Meet the 
Challenge? Master’s thesis. Monterey, CA: Naval Postgraduate School, 2005. 
61p. 
ABSTRACT: With the end of the Cold War, NATO countries have embarked on transformation 
initiatives within their militaries to address the new security realities of the 21st century. One of 
the realities that has not changed is the threat posed to modern navies by sea mines. Global 
proliferation of sea mines, both older variants and advanced designs, has continued to grow and 
presents a unique challenge to maritime security for NATO. As NATO forces engage in more 
expeditionary operations, they must be prepared to counter the danger posed by mines from 
state and non-state actors. This includes ensuring that vital sea lines of communication (SLOCS), 
strategic chokepoints throughout the world, commercial ports and naval bases remain open and 
uncontested. In order to meet the challenge of the 21st century mine threat, NATO must continue 
to develop balanced MCM capabilities that satisfy expeditionary requirements (such as OMCM for 
in-stride operations) while maintaining effective dedicated forces to conduct sustained MCM 
operations against more traditional mining operations. 
ACCESSION NUMBER: ADA435603 
http://dtic.mil/docs/citations/ADA435603   
http://hdl.handle.net/10945/1860  
 
Romberger, David D. Optimization Methods for Mixed Minefield Clearance. 
Master’s thesis. Monterey, CA: Naval Postgraduate School, September 1996. 
84p.    
ABSTRACT: This thesis describes the development and implementation of an improved 
optimization feature for the minefield clearance TDA MIXER. A constrained form of MIXER's 
original local optimal search method is proposed, followed by an exhaustive search method, and 
then a simulated annealing method. Computational efficiency and program run times are 
examined for the exhaustive search method. Also, a performance comparison of "optimal" 
solutions for the local search and simulated annealing methods is given. A final version of the 
optimization feature incorporates all threesearch methods.  




Rossi, Gary. L. Explosive Ordnance Disposal (EOD) Mine Countermeasure 
(MCM) Tactics Development Plan. Master’s thesis. Redlands, CA: University of 
Redlands, 1994.   
ABSTRACT: Presently, Explosive Ordnance Disposal (EOD) Mine Countermeasures (MCM) 
detachments are only proficient in two types of diving area searches. During Desert Shield and 
Desert Storm, EOD MCM detachments were tasked to conduct larger area searches, requiring 
the expertise in a variety of clearance diving techniques. After Desert Storm, EOD MCM 
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detachments started training in the various clearance diving techniques depicted in the Allied 
Tactical Publications (ATPs). However, the search rates and probabilities of detection of the 
clearance diving techniques were and still not supported by data. Therefore, our current EOD 
MCM Detachment officers-in-charge and senior enlisted EOD technicians are not provided with 
data based information which is necessary in providing valid recommendations to the 
Commander, Carrier Battle Group or Commander, Amphibious Ready Group in a situation such 
as Desert Shield or Desert Storm. 
 
Sanders, Mark E. Amphibious Operations in a Mine Environment: A Clear 
Path to the Beach…Unmarked. Maxwell AFB, AL: Air Command and Staff 
College, 2000. 27p. 
Abstract: The intended audience for this paper is those individuals with a work ing knowledge of 
naval concepts in littoral regions, specifically with reference to amphibious operations in a mine 
environment. As such, liberty is taken to not fully explain all mine warfare and amphibious terms 
and concepts referred to within. Basic mine warfare concepts of employment and capabilities are 
assumed to be within the common knowledge of the reader. Department of the Navy officers, 
acquisition professionals, government research and laboratory personnel, and defense 
contractors involved in solving the Navy-Marine Corps challenges in achieving the full intent of 
Operational Maneuver From the Sea are encouraged to discuss the contents and concepts in this 
paper. The intent of this paper is to explain the problem in mark ing clear access areas to littoral 
penetration points in the conduct of amphibious operations in a mine environment and 
recommend concepts of operations to address existing shortfalls in tactics and equipment. The 
research methodology used was a combination of MCM operational experience of the author with 
traditional professional journal and historical documentation research. The findings of this paper 
should raise the level of understanding concerning the criticality of the current shortfall in lane 
mark ing capabilities as it affects operational maneuver doctrine. Recommendations will be 
presented as the first step in achieving a solution to mark ing clear access through mined waters 
to littoral penetration points. 
ACCESSION NUMBER: ADA394987  
http://dtic.mil/docs/citations/ADA394987  
 
Sandersfeld , Michelle R. Detection of Subpixel Submerged Mine-Like 
Targets in WorldView-2 Multispectral Imagery. Master’s thesis. Monterey, CA: 
Naval Postgraduate School, 2012. 111p. 
ABSTRACT: The utility of satellite spectral imagery is analyzed for the detection of submerged 
mine like objects. The targets that were utilized were sub-meter in size and emplaced in the water 
off the coast of La Jolla, California for a barnacle study. There were three surface targets and 
three submerged targets that did not exceed three meters in depth. Two meter multispectral and 
half meter panchromatic WorldView-2 data were used for image processing and analysis. The 
multispectral data proved more useful than the higher spatial resolution panchromatic data (sub-
pixel vs resolved).For the multispectral data, principal component analysis was the most 
successful of the techniques, locating the submerged and surface targets. Attempts to use the 
RX-UTD anomaly detector were less successful, because of excessive false positives. This study 
supports the concept that commercial remote sensing is a viable option to support mine 
countermeasures.  







Schroeder, Erwin A. and Geoffrey Green. Finite Element Shock Analysis of a 
Cryogenic Refrigerator. Interim report January-August 1993. Bethesda, MD: 
Naval Surface Warfare Center Carderock Division, Ship Systems and Programs 
Directorate: December 1994. 30p.   
ABSTRACT: Two-stage Gifford-McMahon refrigerators are candidates for use in cooling 
superconducting magnets for naval applications in mine countermeasures and electric-drive 
propulsion for ships. For these applications, the refrigerators can be expected to undergo shock 
and vibration due to the motion of the platform on which they are mounted and to explosions of 
nearby mines. If the refrigerator is to continue operating effectively, the cylinder walls must not be 
permanently deformed when subjected to shock loads, and therefore stresses in the walls must 
not approach the elastic limit of the wall material. The stress in the cylinder walls due to specified 
shocks was determined by an axisymetric finite element shock  analyses of the two-stage cylinder 
and displacer assembly. For this analysis, it was assumed that the displacers were at the bottom 
of their stroke and each was resting on the bottom of its cylinder. Constant horizontal and vertical 
accelerations of 100 g and a time-dependent acceleration with maximum amplitude of 103 g were 
applied to the model The analysis for the vertical shock loading produced a maximum stress of 
36.7 MPa, 5 percent of yield for the 304-type stainless steel used for the cylinder walls.  
ACCESSION NUMBER: ADA294278 
http://dtic.mil/docs/citations/ADA294278 
 
Schulz, D. A. Shallow-Water Mine Countermeasure Capability for USMC 
Ground Reconnaissance Assets. Quantico, VA: Marine Corps War College, 
2004p. 11p. 
Abstract: As the Marine Corps looks to the future with its concept of expeditionary maneuver 
warfare (EMW), shallow-water mines remain a "show-stopper" to the Corps' forcible entry 
requirement. With limited Naval assets available, MAGTF commanders are still dependent on 
Marine ground reconnaissance assets for amphibious reconnaissance of potential beach landing 
sites -- to include the detection of shallow-water mines. However, while the shallow-water mine 
threat has grown exponentially in number and complexity since World War II, the Marine Corps' 
mine countermeasure (MCM) capability has not. In fact, reconnaissance Marines are no longer 
trained or equipped to detect, mark , or clear shallow water mines. At a minimum, this requires 
training in shallow-water mine detection, to include hand-held sonar, and specialized 
nonmagnetic dive equipment. This would allow Marines to conduct amphibious reconnaissance in 
potentially mined areas, determine if a mine threat exists, and look for gaps in the enemy's 
shallow-water defenses. Time and resources permitting, advanced MCM training could be added 
to give reconnaissance Marines a limited capability to detonate and clear shallow-water mines 
and other obstacles. Marine Corps ground reconnaissance assets must develop a shallow-water 
mine countermeasure capability to support the forcible entry requirement of expeditionary 
maneuver warfare. 
ACCESSION NUMBER: ADA520516 
http://dtic.mil/docs/citations/ADA520516  
 
Semi-annual Project Review of the Experimental Diving Unit, November 
1993 to April 1994. Interim research report no. DCIEM no. 94-30. Downsview 
(Ontario): Defence and Civil Institute of Environmental Medicine, c1994. 47p.  
ABSTRACT: Description of 12 projects of the Experimental Diving Unit conducted from 
November 1993 to April 1994. Major projects include the development of a freeze-proof regulator, 
and decompression tables for the Canadian Underwater Mine-countermeasures Apparatus. For 
each project, information is given on defence relevance, description of the project, progress, and 
projections. A task  description sheet is also included for each. 
ACCESSION NUMBER: MIC-94-0726 
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Shives, T.R. and S.R Low. Tensile Tests of Type 305 Stainless Steel Mine 
Sweeping Wire Rope. Gaithersburg, MD: National Institute of Standards and 
Technology (IMSE), Metallurgy Division, October 1989. 29p.   
ABSTRACT:  The Naval Coastal Systems Center submitted to the National Institute of 
Standards and Technology (NIST) approximately 360 feet of each of two different AISI 305 
stainless steel wire ropes for testing. Both wire ropes were nominally 5/8 inch in diameter. One 
was stated as having a 6 x 19 configuration and the other a 7 x 7 configuration. The first number 
in such a designation indicates the number of strands in the wire rope and the second number 
indicates how many wires there are per strand. For example, the wire rope with a 6 x 19 
configuration consists of six strands of 19 wires each. As shown later, the wire rope stated to 
have a 7 x 7 configuration actually had a 6 x 7 configuration with an independent wire rope core 
(IWRC). The core is one of the three basic parts of a wire rope. The other two are the wires and 
the strands. The core may be comprised of steel or fiber. In the case of both of the submitted wire 
rope samples, the core consisted of an independent wire rope. 
REPORT NUMBER: NISTIR-89-4174 
ACCSSION NUMBER: PB90130287 
https://archive.org/details/tensiletestsofty8941shiv 
 
Simmons, Anthony L. Discrete Digital Filter for Forward Prediction of Seaway 
Elevation Response. Master’s thesis. Monterey, CA: Naval Postgraduate 
School, March 1997. 83p.   
ABSTRACT: The Autonomous Underwater Vehicle (AUV) must be able to operate in various 
shallow water sea state conditions. In order to have a precise navigation and steering system, 
and efficiently place charges on underwater mines, the AUV must be able to sense and overcome 
hydrodynamic forces which are caused by waves. This thesis establishes a model of sea state 
conditions based on spectral analysis, and uses the model to predict future knowledge of the sea. 
This prediction is determined by the random white noise output of a discrete, digital filter. The 
development of the discrete, digital filter is described herein. The Pierson-Moskowitz (P-M) 
spectrum which models seaway elevations using linear wave theory is used as a target spectrum 
which the filter will track . Cross-correlation between the P-M target spectrum and digital filter have 
shown that a reasonably accurate estimate of wave elevations can be predicted one full wave 
period into the future. 




Spangler, Peter K. Hydrodynamic Design and Evaluation of a Size 5 
Reinforced-Plastic Minesweeping Float. Washington, DC: David Taylor Model 
Basin, April 1960. 23p.  
ABSTRACT: An 0 Type, Size 5, Reinforced-plastic Minesweeping Float was designed and 
fabricated at the David Taylor Model Basin. Tests were conducted in the circulating-water 
channel to determine the net buoyancy, lift, drag, and towing characteristics. Tests to verify 
towing characteristics were also made using a small boat in the Chesapeake Bay. After 
modifications to towpoint and control surfaces, the float towed in a stable manner over the speed 
range of 0 to 7 knots. It is concluded that a Size 5 Minesweeping Float fabricated from plastic will 
have satisfactory towing characteristics and will allow a substantial reduction in the handling 
weight.  
REPORT NUMBER: DTMB-1422 




Sparks, Michael E. A Critical Vulnerability, A Valid Threat. U.S. Ports and 
Terrorist Mining. Norfolk, VA: Joint Forces Staff College, 2005 68p. 
ABSTRACT: Sea mines have been a nuisance in the maritime domain since their debut during 
the Revolutionary War to their most recent use in Operation Iraqi Freedom. An indiscriminate 
weapon, mines inflict fear and uncertainty in maritime powers and can successfully deny an 
adversary access to the high seas. It is the effects produced from the employment of mines which 
make them attractive to the terrorist. Fear, uncertainty, insecurity and the removal of freedom, all 
make mines a weapon of choice for the terrorist. For these reasons, it is worthy of assessing our 
capability to protect and defend against this specialized threat. This paper will outline the 
economic and strategic significance of the U.S. Maritime Transportation System (MTS) and 
identify the shortfalls in current capabilities to defend the MTS from terrorist mining. The 
effectiveness of mines to deny access and achieve strategic goals will be presented using 
historical examples. More recently, indications that Osama bin Laden has acquired the capability 
to use mines, and that he has the desire to target our economy will be provided to support the 
urgency and the significance of the threat. The mission of mine countermeasures will be 
addressed as a contributor to the overall problem due to the difficulty of the mission. This will be 
reinforced by a general comparison of the recent mine countermeasures effort in Iraq to the 
suspected level of effort required to clear a U.S. port of mines. This comparison will demonstrate 
how the lack  of a mine countermeasures capability by the Coast Guard to deter the employment 
of, or, when deterrence fails, to clear mines from harbors coupled with the consolidation of Navy 
assets in one port, thereby increasing response time, are the primary factors which dramatically 
increase the economic and strategic impact of a terrorist mining incident. 
ACCESSION NUMBER: ADA436598 
http://dtic.mil/docs/citations/ADA436598 
 
Spieker, Harmut. Mine Countermeasures. Naval Intelligence Support Center, 
Washington, DC. Translation Division: 25 April 1983. 13p. [Trans. of Soldat und 
Technik, D 6323 E (Germany, F.R.) v. 2, p. 72-78, February 1983.]   
ABSTRACT: None available. 
ACCESSION NUMBER: ADA129354 
http://www.dtic.mil/docs/citations/ADA129354  
 
Spies, R. Development of a Device for Pressure Mine Sweeping. Final report. 
May-August 1956. Azusa CA: Aerojet-General Corporation, January 1957. 11p.  
ABSTRACT: None Available. 
ACCESSION NUMBER: AD0129404 
 
Stabnow, R. J. and K. E. Dornstreich. Degaussing Magnetic Ranging 
Systems. Annual Task Report for Fiscal year 1967. White Oak, MD: Naval 
Ordnance Laboratory, July 1967. 19p.   
ABSTRACT: This report presents factors that are considered to influence the development of 
modern degaussing magnetic ranging systems that would satisfy the current and projected 
requirements for measuring the Magnetic fields of all naval vessels.  
ACCESSION NUMBER: AD0819184 
 
Suez Canal Clearance Operation, Task Force 65. Norfolk, VA: Task Force 65, 
May 1975. 113p.   
ABSTRACT: This report provides the documentation of the Suez Canal Clearance Operations 
NIMBUS STAR, NIMBUS MOON, and NIMROD SPAR undertaken by Task Force 65 during the 
period 11 April to 15 December 1974. Under the terms of two bilateral agreements between the 
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Government of Egypt and the U.S. Government, U.S. Forces were employed to sweep the Suez 
Canal of influence mines (Operation NIMBUS STAR), advise and assist in clearance of 
unexploded ordnance from the Canal and adjacent land areas (Operation NIMBUS MOON), and 
remove ten designated wrecks from the Canal (Operation NIMROD SPAR). The report discusses 
mission background, operational accomplishments, logistical support, technical methods and 
equipments, environmental factors and provides conclusions and lessons learned. 
ACCESSION NUMBER: ADA010261 
http://dtic.mil/docs/citations/ADA010261 
 
Swallow, Robert C. Optimizing Minefield Planning and Clearance. Master’s 
thesis. Monterey, CA: Naval Postgraduate School, March 1993. 78p.   
ABSTRACT: With the collapse of the Soviet Union, the role of the United States Navy is 
changing from that of a blue water navy to one which must meet the challenges of coastal 
warfare. The mining of the amphibious carrier USS Tripoli (LPH- 10) and the Aegis guided missile 
cruiser USS Princeton (CG-59), during the Persian Gulf War, shows the impact of mine warfare in 
these littoral regions. Congress, recognizing these trends, has funded a modern mine 
countermeasures (MCM) fleet of ships and helicopters to deploy with the proposed Naval 
Expeditionary Force, increased mine warfare research and development, and restructured the 
Mine Warfare Command. Currently, the Navy has no specific method to measure the efficiency of 
these mine warfare assets, thus future procurement and present tactics most often result in plans 
which are feasible but not necessarily optimal. This thesis develops two optimization models to 
improve the efficiency of present and future mine warfare assets. The first model is a tactical 
decision aid. Tak ing the known mine threat for various routes requiring clearance, the model 
determines the task ing for the available MCM assets to clear the minefields in the fewest number 
of days. The second model simulates many potential mine threats and determines the expected 
minefield clearance times for a given mix of MCM assets. By varying the MCM asset mix, the 
relative worth of each asset can be determined. The models can be used for offensive mining by 
inputting the enemy's MCM capability's and varying the types of mines laid. 




Taber, Victoria L. Environmental Sensitivity Study on Mine Impact Burial 
Prediction Model. Master’s thesis. Monterey, CA: Naval Postgraduate School, 
March 1999. 50p.   
ABSTRACT: The Navy's Impact Burial Prediction Model creates a two dimensional time history 
of a bottom mine as it falls through air, water, and sediment. The output of the model is the 
predicted burial depth of the mine in the sediment in meters, as well as height, area and volume 
protruding. Model input consists of environmental parameters and mine characteristics, as well as 
parameters describing the mine's release. The model user seldom knows many of these 
parameters, and those that are known may be of questionable precision. In order to determine 
which parameters had the greatest effect on the model and which could be simplified or 
eliminated, a series of sensitivity tests were performed. It was found that the model data ingest 
could be greatly simplified without sacrificing accuracy too much. However, several parameters 
including sediment shear strength were found to have a large effect on the model and were 
investigated flirter.   





Tan, Yong C. Synthesis of a Controller for Swarming Robots Performing 
Underwater Mine Countermeasures. Annapolis, MD: Naval Academy, 2004. 
111p. 
ABSTRACT: This Trident Scholar project involved the synthesis of a swarm controller that is 
suitable for controlling movements of a group of autonomous robots performing underwater mine 
countermeasures (UMCM). The main objective of this research project was to combine behavior-
based robot control methods with systems-theoretic swarm control techniques to achieve a hybrid 
that has the best characteristics of both. The sub-goals were: a) To simulate and study a 
simplified version of the UMCM problem, in 2D with basic robot dynamics and behaviors. b) To 
investigate the performance of both behavior-based and systems-theoretic controllers for UMCM, 
and to determine their advantages and disadvantages. Careful development of behavior-based 
methods using a non-traditional differential equations approach facilitated the hybridization of the 
two controllers under study, giving rise to a more functional controller capable of controlling 
swarm level functions while executing the appropriate behaviors at the same time. 
ACCESSION NUMBER: ADA24661 
http://dtic.mil/docs/citations/ADA424661 
 
Toh, Eng Yee. Effectiveness of a Mine-Avoidance Sensor on Minefield 
Transit. Master’s thesis. Monterey, CA: Naval Postgraduate School, 2005. 81p. 
ABSTRACT: Simulation is used to study the effectiveness of mine avoidance sonar (MAS) use 
on safe minefield transit by a ship. A MAS is able to detect mine-like objects but currently cannot 
classify the detected object as a mine or a non-mine mine-like bottom object (nombo). The tactic 
is to avoid all detected objects. The minefield is represented by a finite grid of fixed width and 
length. The representation of ship maneuvering in the simulation is similar to that of a wall tracing 
algorithm for a computer mouse going through a maze. The simulation results indicate that the 
use of the mine avoidance sonars can increase the probability of successful transit. The 
probability of successful transit increases as the probability of detection increases for minefield 
object densities less than 50% of the field. However, the probability of successful transit is 
sensitive to the mine and NOMBO (NOn-mine Mine-like Bottom Object) density. The probability of 
successful transit can be increased if the density of mine-like objects is decreased. Some 
suggestions on mine avoidance tactics are made from the results obtained to show the limitations 
and effectiveness of the MAS with regards to the open waters, narrow channels, ports and 
harbors. 
ACCESSION NUMBER: ADA432329 
http://dtic.mil/docs/citations/ADA432329   
http://hdl.handle.net/10945/2262 
 
Trenchard, Michael E., Maura C. Lohrenz, Stephanie A. Myrick and Marlin L. 
Gendron. Two-Part Study on the Use of Bathymetric and Nautical Mapping 
Information in a Moving Map Display to Support Mine Counter Measures 
Operations. Stennis Space Center, MS: Naval Research Laboratory 
Detachment, 21 August 2000. 9p.   
ABSTRACT: Cockpit moving map displays have been employed in the tactical air community 
for several years to support air-to-air and air-to-ground missions and have been shown to be 
excellent situational awareness (SA) tools. This study examines the potential of using the next-
generation cockpit moving map display to support the difficult Mine Counter Measures (MCM) 
and Mine Sweeping Operations. Specifically, the Naval Research Laboratory - Stennis Space 
Center (NRLSSC) will leverage the Naval Air Systems Command's Tactical Aircraft Moving Map 
Capability (TAMMAC) digital moving map system as a demonstration platform to incorporate 
bathymetric and nautical map data designed to support in-flight MCM operations. Of critical 
importance to this project is a two-part human factors study to: (1) determine MCM helicopter 
aircrew preferences from the various types of map data under consideration, and (2) measure 
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and evaluate aircrew performance both with and without the moving map capability. This study is 
being conducted as part of NRLSSC's Generation and Exploitation of Common Environment 
(GECE) project that will Support MCM and amphibious operations in Fleet Battle Experiment - 
India (FBE-I) or Kernal Blitz 2001 (KB 01). 
REPORT NUMBER: NRL/PP/7440--00-0013 
ACCESSION NUMBER: ADA385583 
http://dtic.mil/docs/citations/ADA385583  
 
U.S. Department of Defense. Inspector General. Acquisition of the Navy Rapid 
Airborne Mine Clearance System. Washington, DC: Office of the Inspector 
General, 2007. 60p. 
ABSTRACT: RAMICS is a non-towed airborne mine neutralization system. The system will 
operate from an MH 60S Organic Airborne Mine Countermeasures Helicopter deployed from the 
Littoral Combat Ship in the Carrier Strike and Expeditionary Strike Groups. When fielded, 
RAMICS will provide the Navy with rapid-response, surface and near-surface mine reacquisition 
and neutralization capabilities. The Program Manager, Mine Warfare is developing RAMICS in 
preparation for the low-rate initial production decision that is planned for August 2008. The Naval 
Surface Warfare Center, Panama City, Florida, is providing technical direction support to the 
Program Manager, Mine Warfare by developing capability requirements for RAMICS and 
monitoring the work  of several subcontractors developing the system. The milestone decision 
authority for the program is the Navy Acquisition Executive. As of December 2006, the program’s 
funding to develop and procure the system totaled $327.0 million, with $127.3 million in research, 
development, test, and evaluation funds and $199.7 million in procurement funds. 
ACCESSION NUMBER: ADA472367 




U.S. Department of Defense. Inspector General. Acquisition of the Navy 
Organic Airborne and Surface Influence Sweep Needs Improvement. 
Washington, DC: Office of the Inspector General, 2012. 37p. 
ABSTRACT: As part of an audit of the Navy's preparation of the Organic Airborne and Surface 
Influence Sweep (OASIS) program for the low-rate initial production (LRIP) decision, we reviewed 
the Navy's efforts to define system requirements and to develop a testing plan to support 
procuring the OASIS. The overall expected cost for developing and procuring the OASIS was 
$290.5 million. The Navy did not update capability requirements in the draft capability production 
document (CPD) after a contractor's analysis showed the OASIS would not work  after sustaining 
a shock wave of 65 percent of the shock capability requirement. This condition occurred because 
the Navy delayed providing funds for completing studies to determine the lowest shock 
requirement needed for OASIS mission effectiveness. Without fully defined capability 
requirements, the Navy cannot determine whether OASIS is effective, suitable, and affordable to 
produce and deploy. 
ACCESSION NUMBER: ADA562960 







U.S. Department of Defense. Inspector General. Navy Organic Airborne and 
Surface Influence Sweep Program Needs Defense Contract Management 
Agency Support. Washington, DC: Office of the Inspector General, 2012. 34p.  
ABSTRACT: This report is the first of two audit reports addressing the Navy's acquisition of the 
Organic Airborne and Surface Influence Sweep (OASIS). We determined whether the Defense 
Contract Management Agency (DCMA) support of the OASIS development contract was 
effective. DCMA and the Navy's internal controls were ineffective. We identified internal control 
weaknesses in the Navy's management of the OASIS contract. DCMA officials and the Program 
Manager, Mine Warfare (Program Manager), did not effectively transition the program integrator 
and program support team requirements for the OASIS contract in February 2008. This occurred 
because DCMA did not have policies and procedures for the transition of program support 
requirements when the contractor changed geographic locations and there was a breakdown in 
communication within DCMA. As a result, the Program Manager did not benefit from 
assessments of cost, schedule, and technical performance that DCMA could provide to help meet 
program goals during the engineering and manufacturing phase. The Program Manager did not 
request DCMA program management support after the memorandum of agreement (MOA) 
expired. This occurred because the Program Manager considered the expired agreement valid 
and was not aware of the requirement to annually update the MOA. Additionally, the Program 
Manager did not identify program data analyses DCMA could have provided before task ing a 
support contractor. This occurred because the Program Manager believed the OASIS Program 
primarily needed technical oversight during the Engineering and Manufacturing Development 
Phase. As a result, the Program Manager expended funds over a 38-month period for services 
from a support contractor and did not obtain earned value management. 
ACCESSION NUMBER: ADA561123 




van der Weiden, A. M. RTPI Prototype. Final report. The Hague, (Netherlands): 
Physics Laboratory, RVO-TNO, September 1997, 28p.   
ABSTRACT: The Real Time Performance Indicator (RTPI) prototype system assesses the 
quality of mine detection using a sonar. The system is designed for the Alkmaar class mine 
hunters equipped with dedicated instrumentation for measurement of the sound velocity profile, 
the absorption and reverberation in the vicinity of the hunter at the time of the operation (hence 
real time).  The quality of mine detection is expressed as a detection probability curve which 
indicated the detection probability as a function of the athwart distance and as A and B values 
which indicate the characteristic detection width and the characteristic detection probability. The 
system is enclosed in the OPPAS rack and uses many of the OPPAS system interfaces. RTPI 
incorporates the HUNTOP simulator which simulates a mine hunting operation (detection phase) 
using real world environment data and computes the desired probabilities.   
REPORT NUMBER: FEL-97-A219 
ACCESSION NUMBER: ADA332165 
http://dtic.mil/docs/citations/ADA332165  
 
Washburn, Alan R.  Mine Warfare in NWGS.  Technical report. Monterey, CA: 
Naval Postgraduate School, 1983.  10p.   





Weber, Timothy R. An Analysis of Lemmings: A Swarming Approach to Mine 
Countermeasures in the VSW/SZ/BZ. Master’s thesis. Monterey, CA: Naval 
Postgraduate School, December 1995. 103p.  
ABSTRACT: Lemmings are autonomous tracked underwater vehicles which utilize a swarming 
approach to mine detection and neutralization in the very shallow water, surf and beach zones 
(VSW/SZ/BZ). The Navy and the Marine Corps are in great need of developing an effective 'in 
stride' clearance/breaching method to further enhance the effectiveness and viability of their 
littoral warfare sk ills. The Lemmings system has the potential to fulfill this critical need in a cost 
effective, reliable manner. Utilizing the Janus interactive wargaming simulation, an amphibious 
operation was modeled, with the amphibious landing tak ing place through a minefield in the 
littoral zones. Three scenarios of this model were developed: an amphibious landing through a 
minefield utilizing no clearing/breaching assets; an amphibious landing through a minefield 
utilizing current clearing/breaching assets; and an amphibious landing through a minefield 
utilizing Lemming swarms as the clearing/breaching assets. A comparative analysis of these 
three scenarios will be performed, examining the measures of effectiveness of landing vehicles 
k illed/damaged, combat power ashore at a given time, MCM assets k illed, and percentage of 
mines neutralized. 
ACCESSION NUMBER: ADA307437 
http://dtic.mil/docs/citations/ADA307437   
http://hdl.handle.net/10945/7490  
 
Weber, Timothy R., Brad Mansager, and Carlos F. Borges. High Resolution 
Modeling of Naval Mine Countermeasures. Technical report. Monterey, CA: 
Naval Postgraduate School, September 1996. 45p.  
ABSTRACT: This report examines a modeling approach for naval mine countermeasures 
(MCM) in the very shallow water (VSW) surf zone (SZ) and beach zone (BZ). Clearing mines in 
this region of the battlefield poses serious problems to an amphibious landing force. Using an 
accredited U.S. Army model (Janus), modifications were made to the database creating 
amphibious systems and threat minefields. Three scenarios were developed representing an 
amphibious landing of a battalion-sized force using (1) no clearing; (2) traditional (current) MCM; 
and (3) a new technology (Lemmings). Data was collected from each scenario to investigate the 
ability of Janus to represent naval MCM at the battalion landing team level of interest. 
REPORT NUMBER: NPS-MA-96-004 




Weidemann, A., R. Arnone, R. Parson, R. Gould and S. Ladner. Ocean Color 
Satellite Derived Products in Support of Diver and Special Forces 
Operations During OPERATION IRAQI FREEDOM. Stennis Space Center, MS: 
Naval Research Laboratory, 2004. 12p.  
ABSTRACT: As missions for Explosive Ordinance Disposal (EOD) units and Special 
Operations Forces (SOF) move closer into coastal and even "riverine" areas, there is an 
increased requirement for information on water clarity. This water clarity is important from the 
standpoint of detecting mines and minelike objects (MLO) on the bottom, in the water column, or 
attached to the hull of a vessel. It is also important for insersion of an EOD or SOF divers into 
harbors and hostile areas undetected for demining operations. In addition, as missions move at a 
more demanding pace, environmental intelligence is critical in determining when and where 
operations are most likely to be successfull. Environmental information is now demanded on the 
order of minutes to hours and not days to weeks. The reality of dealing with variable 
environmental conditions was no where more apparent than during OPERATION IRAQI 
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FREEDOM (OIF). During OIF there were several missions that relied on the timely delivery of 
water clarity information. Here we present how ocean color imagery was utilized to support EOD 
and SOF operations during OIF and how algorithms developed within one week were used for 
active operations. We also show the integration of current data into the products that allowed the 
warfighter to evaluate several key environmental factors. 
ACCESSION NUMBER: ADA430177 
http://dtic.mil/docs/citations/ADA430177 
 
Wenzel, Mary L. Identification of Weather Deck Runoff Discharge 
Constituents Onboard a U.S. Navy Mine Countermeasure (MCM-1) Class 
Ship. Bethesda, MD: Naval Surface Warfare Center Carderock Division, 
Survivability Structures and Materials Directorate, February 2000. 70p.  
ABSTRACT: At the request of Naval Sea Systems Command (NAVSEA 05L13), 
representatives from Carderock Division, Naval Surface Warfare Center, Puget Sound Naval 
Shipyard, and M. Rosenblatt & Son, Inc., conducted a shipboard assessment aboard a U.S. Navy 
MCM-1 class ship to identify constituents that have the potential to contribute to weather deck 
runoff. The data obtained during the assessment will be used to develop the MPCD for weather 
deck runoff. The shipboard assessment team conducted a one day at-sea and a one day in-port 
assessment aboard two different MCM-1 class ships to observe and document topside equipment 
and processes, general housekeeping practices and their associated materials. In addition, the 
team solicited crew feedback regarding methods to reduce or eliminate discharge constituents 
and identified potential MPCDs. As a result of the information obtained and the observations 
made during the assessment, the following constituents were identified as having the potential to 
contribute to weather deck runoff (in order of predominance): MIL- G-24139, approximately three 
pounds are used to lubricate the swivel fittings on the booms that raise and lower the mine 
neutralization system remotely operated vehicle and approximately one-half pound is used to 
lubricate the drive gear located on the acoustic cable reels; motor gasoline which may be spilled 
when refueling the RHIBs onboard ship; and Simple Green detergent used to clean the weather 
decks and topside equipment. 
REPORT NUMBER: NSWCCD-63-TR-2000/53 
ACCESSION NUMBER: ADA380283 
http://dtic.mil/docs/citations/ADA380283  
 
White, Kenneth George and Daniel Conley. Shallow Water Minesweeping for 
Amphibious Operations. Melbourne, Victoria: Department of Defence, DSTO, 
2000.  
REPORT NUMBER: DSTO Technical Report No. 1035 
 
Williams, K. E., E. Schubert, P. Shipley, E.M. Connelly, and B.M. Olson. 
Proceedings of the Ship Control Systems Symposium (5th), Held at U. S. 
Naval Academy, Annapolis, Maryland on October 30 - November 3, 1978. 
Volume 5. Annapolis, MD: David W. Taylor Naval Ship Research and 
Development Center, 3 November 1978. 241p. [See also Volume 6, 
ADA159086.]  
ABSTRACT: Partial contents: A New Look at Some Old Ship Handling Problems Employing 
CAORF's Man-in-the-Loop Ship Simulator; Red or White Light on Ship Bridges; Ships Pilotage in 
Britain - Past, present, and future; Criteria Optimized by Collision Avoidance Strategies; FFG-7 
Class Propulsion Controls - Design and dynamic performance; Simulation and Performance 
Evaluation of a Mine Countermeasures Vessel Concept; Propulsion Control Optimization of 
Controllable Reversible Pitch Propeller Driven Ships; A Microprocessor-Based Stabilizer Fin 
Control System; Use of Micro Processors in Surface Ships Bridge Control Systems; 
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Microprocessor Software - A structured approach to control & surveillance software for marine 
applications; and Propulsion Control System for the 1980's.  
ACCESSION NUMBER: ADA159085 
http://www.dtic.mil/docs/citations/ADA159085 
 
Wilson, Steve L. The Naval Assault on Gallipoli Going for Broke or Just 
Broken. Quantico, VA: Marine Corps Command and Staff, 2002. 57p.  
ABSTRACT: When analyzing the 1914 Allied naval assault on Gallipoli, it becomes clear that 
there are two predominant arguments in support of the conclusion that the assault was the 
product of faulty military strategy and was thus doomed to failure from the start. The first 
argument asserts that even if the ships would have been able to make it through the straits, they 
did not possess the power to force the capitulation of Turkey. While there is much speculation in 
support of this assertion, there is equally as much speculation leading to the conclusion that if the 
fleet had made it through the Dardanelles, Constantinople would have fallen to the Allies. The fall 
of Constantinople would subsequently have lead to the collapse of the Turk ish alliance with 
Germany. While this question can never be positively resolved, the preponderance of evidence 
does seem to suggest that it was reasonable to believe that a purely naval strategy could have 
been successful in bringing about the defeat of Turkey. The second predominate argument 
asserts that it was unreasonable to believe that a purely naval force could have forced the straits 
given the Turk ish defenses in that area. While exploring this assertion, it becomes clear that 
forcing the straits would not have been easy. However, it was a calculated risk  that had every 
chance of succeeding. Given the Allied advantage in firepower, the limitations of the Turk ish 
batteries, and the capabilities of determined minesweepers, it is certainly reasonable to believe 
that it could have been accomplished. Given the reasonable assumption that a purely naval 
operation was not the product of poor military strategy doomed to failure from the start, it would 
then seem that poor execution had caused the plan to fail. Arguably, many things could have 
altered the outcome of this operation. Despite this, the evidence clearly shows that after the 18th 
of March, the Allies had a clear and strong advantage. 
ACCESSION NUMBER: ADA406225 
http://dtic.mil/docs/citations/ADA406225  
 
Wire Sweep Monitoring Equipment (WSME) Test Report. Test and evaluation 
report. Panama City, FL: Naval Coastal Systems Center, December 1988. 58p.  
ABSTRACT: Naval Sea System Command tasked Naval Coastal Systems Center to evaluate 
the Wire Sweep Monitoring Equipment (WSME) which is currently in production by BAJ LTD for 
use on the UK Royal Navy River Class Fleet Minesweepers. The US Navy is building two new 
classes of mine countermeasure ships (MCM-1 and MHC-51) and the usefulness of WSME is 
being evaluated for applicability to these new ships. The WSME system offers the potential for 
improvement in performance to both in-service and developmental mechanical minesweeping 
equipment. The objective of this test were to evaluate the concept of sweeping by tension using 
WSME: Verify, using Size 1 equipment towed from an MSO class ship, that a flat mechanical 
minesweeping profile could be achieved and maintained by towing at a constant tension, and 
compare sweeping by tension to the conventional sweeping by ship speed and define in terms of 
hog/sag the advantage and disadvantages of each method. 
ACCESSION NUMBER: ADA208751 
http://www.dtic.mil/docs/citations/ADA208751  
 
Withington, V. Location and Navigation in Mine Counter-Measures 
Operations. New Haven, CT: Yale University, Laboratory of Marine Physics, 
November 1954. 44p.   
ABSTRACT: None available.  
ACCESSION NUMBER: AD0051756 
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Woodfin, R. L. Rigid Polyurethane Foam (RPF) Technology for Countermine 
(Sea) Program -- Phase 1. Albuquerque, NM: Sandia National Laboratories, 
January 1997. 178p.  
ABSTRACT: This Phase 1 report documents the results of one of the subtasks that was 
initiated under the joint Department of Energy (DOE)/Department of Defense (DoD) 
Memorandum of Understanding (MOU) for Countermine Warfare. The development of a foam 
that can neutralize mines and barriers and allow the safe passage of amphibious landing craft 
and vehicles was the objective of this subtask of the Sea Mine Countermeasures Technology 
program. This phase of the program concentrated on laboratory characterization of foam 
properties and field experiments with prefabricated foam blocks to determine the capability of 
RPF to adequately carry military traffic. It also established the flammability characteristics of the 
material under simulated operational conditions, extended the understanding of explosive cavity 
formation in RPF to include surface explosions, established the tolerance to typical military fluids, 
and the response to bullet impact. Many of the basic analyses required to establish the 
operational concept are reported. The initial field experiments were conducted at the Energetic 
Materials Research and Testing Center (EMRTC) of the New Mexico Institute of Mining and 
Technology, Socorro, NM in November 1995 through February 1996. 
REPORT NUMBER: SAND-96-2841 





Backstein, Gunter. Apparatus for Destroying a Moored Mine. Patent. 
Rheinmetall Gmbh, August 27, 1991. 5p.  
ABSTRACT: An apparatus for destroying a mooring mine, which can be deployed with known 
underwater drones as well as with area sweeping devices to grip a mine mooring connecting a 
mine body to a mine seat, is composed of a mine sweeping unit and a ballast unit. Both units, 
which are releasably connected to each other, include active charges with which, if actuated 
simultaneously from a remote location, it is possible to disintegrate a mine seat as well as sever a 
mine body from the mooring joining the two units and destroy the mine body. Preferably, the 
overall specific weight of the apparatus is equal to that of water, with the ballast unit having a 
heavier specific weight and the mine sweeping unit having a lighter specific weight, so that the 
ballast unit and mine sweeping unit automatically move respectfully down and up toward the mine 
body and mine seat after engaging the mooring and being released from each other. 
U.S. PATENT: 5,042,387 
http://patft.uspto.gov/ 
 
Bane, Curtis S. Drum Minesweeper. Patent. US Department of the Navy, 
August 28, 1990. 6p.  
ABSTRACT: A self-contained, freely floating, freely operating minesweeper is disclosed which 
facilitates the neutralization of marine mines in rivers, streams, and other water courses. Said 
minesweeper includes a barrel with a permanent magnet array mounted on the bottom thereof. 
An internal combustion engine, having a drive shaft and an exhaust output, in mounted within 
said barrel in such manner that the drive shaft extends through the side wall thereof. A partially 
fender shrouded paddle wheel is mounted on the end of said drive shaft for rotation therewith, 
and an exhaust pipe is connected to the exhaust output of said internal combustion engine, with 
the effluent end thereof located outside said barrel and radially therefrom in such manner as to 
cause the exhaust gases emanating therefrom to effect rotation thereof. A float collar is partially 
mounted around the outer periphery of the aforesaid barrel, so as to facilitate the attitude 
stabilization thereof. 
U.S. PATENT: 4,951,571 
http://patft.uspto.gov/   
 
Bender, Gregory L., Cornelius Garner, and James A. Gleason. Underwater Mine 
Countermeasure Warfare System. Patent. Textron Inc., January 11, 1994 11p. 
ABSTRACT: An underwater mine warfare countermeasure system is disclosed in which an air 
cushion vehicle carries an acoustic transmitter for sending out an acoustic wave pattern capable 
of exploding mines having acoustic responsive detonators. The vehicle includes a transmitter 
retraction apparatus for raising and lowering the transmitter between a storage position located 
just beneath the vehicle and an operative position spaced remotely from the vehicle, and also 
from raising the transmitter through an opening in the vehicle for placing it in an access position 
on the vehicle. The vehicle also includes an air seal or pressure boundary assembly which 
normally forms an air-tight cover for the aforementioned opening while still permitting the 
transmitter to be deployed to the operative position and retracted to the storage position while the 
vehicle is on cushion, but which opens to permit removal of the transmitter to the access position 
when the vehicle is off-cushion. 
U.S. PATENT: 5,277,117 
http://patft.uspto.gov/   
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Bender, Gregory Louis, and James A. Gleason. Underwater Mine 
Countermeasure Warfare System. Patent. Textron Inc., February 21, 2006. 8p.  
ABSTRACT: An underwater mine warfare countermeasure system is disclosed in which an air 
cushion vehicle carries a magnetic field generating system capable of generating a magnetic field 
pattern beneath the vehicle which extends sufficiently far from the vehicle in all directions to 
activate a magnetically responsive detonator in a mine while the vehicle is out of range of the 
explosive force of the mine. The magnetic field generating system generally is composed of a 
plurality of closed loop coils mounted on the deck of the vehicle, one coil being horizontal and in 
the plane of the deck, and another three being in vertical planes spaced along the length of the 
vehicle. 
U.S. PATENT: 7,000,546 
http://patft.uspto.gov/   
Bornhofft, Wolfgang, and Gerhard Irenkler. Arrangement for Remote Sweeping 
of Mines Sensitive to Magnetic Fields. Patent. Thomson-CSF, January 7, 
1986. 4p. 
ABSTRACT: An arrangement for sweeping mines having firing systems which are sensitive to 
magnetic fields is disclosed which utilizes a remote control mobile floating body with a built-in 
propulsion system. A magnetic field is generated within a group of permanent magnets located 
within the floating body in such a manner that these permanent magnets are either individually 
controlled or controlled as a group so that various types of magnetic field mines can be detected. 
U.S. PATENT: 4,562,789 
http://patft.uspto.gov/   
Camacho-Cardoza, Normary, and Jean Pierre Ledee. Remote Control Mine 
Neutralization Delivery System. Patent. US Department of the Navy, February 
7, 2017.  25p.  
ABSTRACT: Mine neutralization provides for radio control of a small boat having associated 
therewith: a projection mounted onto the boat and pointing forward; a primary magnet; a housing 
holding the primary magnet and joined at the front end of the projection; a fluid-dynamically 
shaped explosive device detachably attached underneath the boat; at least one secondary 
magnet affixed to the explosive device; and, a rope or cable tautly connected at its upper end to 
the primary magnet and at its lower end to the explosive device. The boat journeys near a floating 
mine to bring about magnetic interaction between the primary magnet and the mine. The primary 
magnet magnetically attaches to the mine, and a pulling force is exerted on the explosive device. 
The explosive device detaches from the boat, moves toward the mine, and magnetically attaches 
(via at least one secondary magnet) to the mine. 
U.S. PATENT: 9,561,842 
http://patft.uspto.gov/   
 
Campbell, John, Herbert L. Ball, Darrell A. Bymoen, Douglas G. Ewen, Ronald D. 
Hise, Charles R. Stribley, and Gaylon L. West. Actuation Mine Simulator. 
Patent. US Department of the Navy, February 27, 1979. 14p.  
ABSTRACT: An actuation mine simulator system which enables realistic training experience in 
mine sweeping operations without the danger accompanying use of live mines. The actuation 
mine simulator is preprogrammed to respond at predetermined time intervals to actuation by large 
objects such as ships. The mine simulator includes buoyant flares for signaling actuation, a 
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tethered float having a signal beacon for facilitating recovery, and an underwater acoustic 
transmitter for locating the simulator at the conclusion of training exercises.  
U.S. PATENT: 4,141,295 
http://patft.uspto.gov/   
 
Cangelosi, Joseph S. Open Loop Minesweeping System. Patent. Edo 
Corporation, October 21, 2003. 7p.  
ABSTRACT: An open loop magnetic field minesweeping system, with a small and light weight 
body to be towed through seawater by a helicopter or other vehicle, hydrodynamic control 
surfaces on the body, a single sweep cable extending a substantial distance from the body with a 
first electrode in cable, sleeve or sock form attached to the end of the sweep cable, and a second 
electrode provided on the body as part of its sk in. A rectifier and transformer on the body convert 
AC power fed to the towed body from the towing vehicle, to DC power applied to the first 
electrode. The rectifier and transformer are encapsulated by a thin waterproof layer and directly 
exposed to the sea water for cooling through the layer. The body may have a winch to deploy and 
retrieve the first electrode. Acoustic transducers may be mounted on or within the body.  
U.S. PATENT: 6,286,431 
http://patft.uspto.gov/   
Cotton, Alfred B. Magnetic Assemblies for Minesweeping or Ship 
Degaussing. Patent. The Secretary Of State For Defence In Her Britannic 
Majesty's Government Of The United Kingdom Of Great Britain And Northern 
Ireland, June 30, 1987. 6p. 
ABSTRACT: The invention relates to magnetic assemblies and in particular, though not 
exclusively to magnets for use in mine-sweeping or ship degaussing systems.  
U.S. PATENT: 4,676,168 
http://patft.uspto.gov/   
Dyjak, Richard C. Magnetic Mine Detonator System. Patent. US Department of 
the Navy, July 30. 1974. 6p.  
ABSTRACT: A marine minesweeping system is disclosed as incorporating a 
permanently magnetized steel pipe, having a polyurethane foam type buoyancy 
controller disposed in the bore thereof, with one end of said pipe effectively 
connected to a helicopter by means of a suitable length cable for the towing 
thereof thereby. A chain tail-like stabilizer is effectively connected to the other 
end of said pipe to improve the attitude stability thereof, as it is towed through 
water, sea water, or the like, in sufficient proximity with magnetic responsive 
marine mines to effect the detonation thereof. 
U.S. PATENT: 3,826,215  
http://patft.uspto.gov/   
English, Thomas P. Mine Neutralization Device. Patent. US Department of the 
Navy, March 19, 2002. 9p.  
ABSTRACT: A mine neutralization device (MND) is deployed from launch platform, such as an 
aircraft or surface craft, and travels several miles underwater to destroy a mine. Optical and/or 
acoustic command signals are coupled to the MND through an optical fiber and ambient water to 
control the MND on its way to the mine. The MND has a visible light system to illuminate the 
region around the MND, a camera system to provide optical data signals, and a sonar system to 
provide acoustic data signals transmitted to the launch platform. The optical and acoustic data 
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signals are representative of images of features in the region to permit control signals from the 
platform to navigate the MND along the marine topography until the mine is located and 
identified. Once the mine is located and identified, explosives aboard the MND are detonated to 
destroy the mine. 
U.S. PATENT: 6,359,834 
http://patft.uspto.gov/   
 
Fogal, Gordon L. Drill Mine. Patent. US Department of the Navy, January 1, 
1957. 6p. ABSTRACT: The present invention relates to a float to be used in conjunction with 
a mine for drill purposes which includes a device for indicating actuation of the mine and which 
also provides means for facilitating recovery of the mine. It is apparent that suitable means is 
required to indicate the actuation of mines used for drill or test purposes. Furthermore, it is 
necessary to provide recovery apparatus to assist in recovering the mine after actuation. 
Heretofore, such devices usually included a float suitably secured a by a rope to the mine. The 
float incorporated an explosive signaling device and a cable cutter having a detonator therein so 
that when a passing ship actuated the mine, the firing circuit of the mine caused the cable cutter 
to sever the cable connecting the float to the mine thereby releasing the float for surfacing. When 
the float reached the surface the signaling element was actuated thereby providing a flare and 
audible signal to indicate to the passing vessel that the mine had been actuated. Such devices 
while eflective in indicating the actuation of the mine provided no suitable means for recovering 
the mine nor did they include a timing means to actuate the recovery apparatus a predetermined 
period of time after laying of the drill mine. Such a time delay is essential in order that the 
surfacing float will not be lost due to sweeping operations.  
REPORT NUMBER: U.S. PATENT: 2,775,939  
http://patft.uspto.gov/   
 
Freeman Hugh B., and Bernard A. Wiener. Acoustic Mine-Sweeping Device. 
Patent. March 5, 1946. 3p.  
ABSTRACT: The primary object of the invention is to provide a submarine signal device 
operated by a propeller when the device is towed through the water. Another object of the 
invention is the provision of a device of the character described wherein the propeller operates at 
a substantially constant speed when the device is towed through the water at varying speeds. A 
further object of the invention is the provision of rotary hammers for imparting vibratory movement 
to the device and which are resiliently mounted to prevent jamming at low speeds during starting 
and to prevent objectionable battering at higher operating speeds. Yet another object is to provide 
a submarine signal device including a tubular shell containing hammer mechanism therein and 
provided with a propeller for operating the mechanism upon movement of the device through the 
water. 
U.S. PATENT: 2,395,862 
http://patft.uspto.gov/   
 
Gershenson, Meir, and Leslie Y. Lugo. Corrossion Resistant Minesweeping 
Cable. Patent. US Department of the Navy, March 24, 2015. 7p. 
ABSTRACT: An improved corrosion-resistant magnetic influence minesweeping cable is 
provided. The cable produces a magnetic field that simulates a ship's magnetic signature as the 
ship passes through the sea. It has an outer anode conductor made of titanium-clad copper with 
mixed metal oxide at its aft end, an outer cathode conductor made of nickel-clad copper at its 
forward end, an inner conductor made of aluminum that runs the length of the cable, and a steel 
core strength member that also runs the length of the cable. The outer anode conductor is in 
electrical contact with the inner conductor. The outer cathode conductor is insulated from the 
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inner conductor. The outer cathode conductor and the inner conductor can be connected to an 
electrical power source onboard a towing vessel. 
U.S. Patent 8,987,598  
http://patft.uspto.gov/   
 
Gieseke, Thomas J., and Kyrill V. Korolenko. Surf Zone Mine Clearance and 
Assault System. Patent. US Department of the Navy, March 22, 2005. 4p. 
ABSTRACT: A system for clearing mines and other obstacles is provided. The system 
mountable to a vehicle which can operate in water and on land, includes a sonar targeting system 
and an underwater gun system. The underwater gun system is directed by readings from the 
sonar targeting system and fires underwater munitions to destroy detected mines and obstacles. 
The pod containing the sonar targeting system and the pod containing the underwater gun 
system are movable to target in multiple directions with each of the pods deployed at an end of a 
respective deployment arm. 
U.S. PATENT: 6,868,768 
http://patft.uspto.gov/   
Gould Paul F. Acoustic Minesweeping Generator. Patent. US Department of 
the Navy, September 23, 1975. 7p.  
ABSTRACT: A noisemaker is disclosed which includes an elongated metal pipe with 
screwthread-like fins that are connected to the outside surface thereof and that extend along 
substantially the length thereof. One or more clangor rods are disposed within said pipe, and one 
or more various and sundry shelf-like protrusions are optionally connected to the inside surface of 
said pipe. The ends of said pipe are effectively closed in such manner as to form a pressure tight 
chamber there within which may be filled with a predetermined pressurized fluid for effecting the 
resonance frequency tuning thereof. A tractor vehicle tows, by means of suitable cables and 
swivels, the aforesaid pipe assembly through water or any other environmental medium 
compatible therewith for the purpose of mak ing it rotate about its longitudinal axis, thereby 
causing said clangor rods to bang against the inside surface of said pipe, said shelf-like 
protrusion, and each other, so as to make a noise which, in turn, is broadcast by said pipe 
throughout the environmental medium ambient thereto.  
U.S. PATENT: 3,906,884 
http://patft.uspto.gov/   
 
_______. Resonant Acousticmagnetic Minesweeper. Patent. US Department 
of the Navy, July 3, 1990. 6p.  
ABSTRACT: A system for sweeping acoustic and magnetic mines or a combination of both is 
disclosed as comprising a pair of spatially disposed magnetic pipes that are held in their 
respective spatial dispositions by front and rear straps, and an acoustical energy generating pipe 
suspended between said front and rear straps by hinges in such manner that it is also disposed 
between said pair of spatially disposed magnetic pipes. A tractor vehicle moves all of the 
aforesaid pipes and their associated elements as a unit along a course intended to be cleared of 
acoustic and/or magnetic mines. 
U.S. PATENT: 4,938,136 
http://patft.uspto.gov/   
 
 507 
Groschupp, Karl-Heinz, and Simon P. Vreeke. Drawn Mine-Removing 
Apparatus. Patent. Kabelwerke Friedrich C. Ehlers, October 6, 1987. 7p.  
ABSTRACT: A mine-removing apparatus to be drawn behind a mine-sweeping boat and 
comprising a pulling cable pulling a sound generator for igniting acoustic mines, and electrode-
carrying floating cables or an electrically-conductive floating cable loop for igniting magnetic 
mines, wherein said pulling cable and said floating cables extend in the region close to the boat 
as a common strand permitting limited longitudinal displacement of said cables relative to each 
other, said pulling cable extends beyond the trailing end of said floating cables, and all cables can 
be wound on and off a single winch on the boat stern. 
U.S. PATENT: 4,697,522 
http://patft.uspto.gov/   
 
Haas, Charles B. Magnetic Minesweeping Equipment. Patent. January 16, 
1962. 3p.  
ABSTRACT: This invention relates to mine searching or sweeping and particularly to such 
apparatus involving the use of electrical cables for providing a magnetic field in the ocean zones 
being searched. In general, mine searching or sweeping apparatus requires the use of wire 
sweep lines which are arranged to travel near or at a selected depth below the ocean surface and 
are payed out from a search vessel. To achieve a desired configuration, the sweep lines are 
maintained in looped or expanded shape by means of diverting gear or equipment, which 
consists of various arrangements of floats, otters or k ites, etc., and as the line is payed out from 
the vessel it acquires a desired expanded shape or configuration. Various means may be carried 
by the sweep line for the purpose of retrieving or removing a mine.  
U.S. PATENT: 3,016,868 
http://patft.uspto.gov/   
Harris, Gordon L., Stephen L. Harris, and Neil A. Levy. Standoff Mine 
Neutralization System and Method. Patent. Leigh Aerosystems Corporation, 
August 1, 1995. 8p. 
ABSTRACT: An unpowered air vehicle, i.e. a glider, which is air-launched from appreciable 
range, is densely packed with a large area, explosive net. At a pre-determined location, the net is 
extracted from the glider by a parachute and expanded completely before landing on the surface 
of the water or land that contains a large field of mines. The explosive material in the net is then 
detonated, destroying the mines covered by the net. The longitudinal ends of the net are attached 
to a folding, multi-arm framework  designed to expand and thereby spread the net after separation 
from the glider. The spreading action is initiated by an extraction parachute which pulls the first 
frame from the air vehicle. The spreading action is completed by the second frame which is 
coupled to a brake mechanism in the glider that maintains tension throughout the net to complete 
the spreading of the net. 
U.S. PATENT: 5,437,230 
http://patft.uspto.gov/ 
 
Heckathorne, George E., and Robert A. Bub. Support for Underwater Mine 
Anchor-line Cutter. Patent. Mine Safety Appliances Company, September 23, 
1980. 4p.  
ABSTRACT: A channel-shape sweep line retainer extends along the leading front edge of an 
elevating fin, with the open side of the retainer facing the trailing rear edge of the fin. Extending 
across the fin at the open side of the retainer is a bar mounted on the fin for movement toward 
and away from the retainer, but normally locked in its forward position by a pair of laterally spaced 
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arms extending rearwardly away from the bar with their front ends engaging it. The rear ends of 
the arms are pivotally connected to the fin so that when arm-positioning spring means between 
the arms and connected to them are pulled rearwardly, the front ends of the arms will be swung 
inwardly toward each other out of engagement with the bar, whereupon the bar can be 
retracted to open the retainer for admission or release of a sweep line. 
U.S. PATENT: 4,223,626 
http://patft.uspto.gov/   
Herbst, John A., and Sylvain Garnett. Mine Sweeping System. Patent. Bogue 
Elec Mfg Co., October 30, 1962. 3p.  
ABSTRACT: This invention relates to a mine sweeping system, and more specifically, 
concerns a system which is advantageously adapted for use with either air or water borne carrier 
means. In conventional mine sweeping systems of the type utilizing a pulsating direct current 
output and heavy cables for carrying such output, the necessary direct current generator for 
providing the large amperage current, the cables and cable drums and winches, all taken 
together constitute large weights and masses which must be accommodated in marine sweepers 
of appropriate capacity.  
U.S. PATENT: 3,060,883 
http://patft.uspto.gov/   
Hill, John W. Minesweeping. Patent. The Commonwealth of Australia, August 
20, 1985. 8p.  
ABSTRACT: A magnetic mine sweep has at least one block  of permanent magnet material 
connected on each side in flux conducting relationship to respective distributor elements, typically 
of mild steel, which are secured to respective steel pipes which are closed to form cavities for 
providing buoyancy and for distributing the flux for mine sweeping purposes. Rigid plastic foam 
can be provided in the cavities for reserve buoyancy and stiffening purposes. A non-magnetic 
shroud extends around the block  of permanent magnet material. 
U.S. PATENT: 4,535,716 
http://patft.uspto.gov/   
Hudson, Maxim. Method and Mechanism for Exploding Submarine Mines. 
August 30, 1917. Patent. 7p. 
ABSTRACT: The present invention relates to improvements in firing mechanisms for 
submarine mines and the like, wherein a magnetic needle or magnetized bar or rod is moved 
under or by the magnetic attraction or influence of a foreign or external mass of steel, such as 
that contained in the structure of a vessel approaching the mine, which movement, by 
establishing an electric circuit, is utilized to explode the mine, and which mechanism shall be 
functionally independent of the earths magnetism, the main object of the invention being to 
provide a firing mechanism operable by such external influence or attraction, and which shall at 
the same time be functionally independent of the earths magnetism, so that no device, means or 
mechanism will be required for the orientation with the earths magnetism of any needle or 
needles or moving parts of the mechanism after launching. Also it is one of the main objects of 
the invention, to provide a firing mechanism which shall be incapable of acting prematurely to 
explode the mine during transportation, handling or launching of the mine, or by any movement or 
agitation of the mine by the sea after it has been. launched and anchored, there being interposed 
in the translating devices between the magnetic needle and detonator or exploder of the mine a 
delay-action device, which is sufficiently deliberate in its action as to render any momentary or 
flickering movement of the magnetic needle incapable of exploding the mine. 
U.S. PATENT: 1,382,374 
http://patft.uspto.gov/   
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Humphrey, Samuel A. Ice Penetrating Moored Mine. Patent. US Department of 
the Navy, October 30, 1990. 8p.  
ABSTRACT: The invention disclosed is an anti-submarine moored mine for penetrating. The 
moored mine has an elongated streamline body with a heavy, strong forward hull structure that 
constitutes a forward penetrating means and a rearward chamber for housing an air brak ing 
means such as a parachute. The intermediate sections of the moored mine contain on specific 
chamber for housing an explosive means such as a warhead and a separate and distinct 
chamber for housing an inflatable buoyancy means used to fix the position of the moored mine in 
the water in the proximity of the target submarine. 
U.S. PATENT: 4,966,079 
http://patft.uspto.gov/   
Jasper, Norman H. Pressure Minesweeping Vehicle. Patent. US Department of 
the Navy, December 30, 1997. 10p.  
ABSTRACT: A marine pressure minesweeping and ship signature simulating vehicle having an 
inflated substantially doughnut shaped tubular float surrounding a pressurized air-filled cavity. 
The lower part of said float rides on the surface of the water and the upper part thereof is closed 
with a resilient membrane, upon the upper side of which is mounted water ballast container 
means, which is sufficiently open at the top to allow the water ballast to be ejected therefrom, as 
a result of a considerable increase in air pressure occurring in the aforesaid air filled cavity, due 
to a mine explosion. A motor driven fan maintains a suitable air pressure in said air-filled cavity at 
substantially all times, and drive and steering means are mounted on the vehicle in such manner 
as to enable it to be navigated along a desired course. The length of ship simulation pressure 
signatures may be varied by varying the number of vehicles connected in tandem, and the 
amount of water ballast employed may be varied according to the tonage of the ship being 
simulated at any given time. 
U.S. PATENT: 5,701,839 
http://patft.uspto.gov/   
 
Jones. Louis F. Magnetic Field Generator. Patent. US Department of the Navy, 
March 19, 1991. 6p.  
ABSTRACT: Two electrodes attached to the hull of a ship, one electrically connected hereto 
and one insulated therefrom, are employed to transmit, via sea water, an electrical signal. The 
current return of the signal passing through the ship's hull generates a magnetic field 
corresponding to the electrical signal. The magnetic field is effective to cause detonation of 
magnetically triggered naval ordnance at a range greater than the optimum range at which the 
ordinance would detonate in the absence of said generated magnetic field. 
U.S. PATENT: 5,001,485 
http://patft.uspto.gov/   
 
Jones. Louis F. Pressure Mine Sweeping.  Patent. US Department of the Navy, 
June 23, 1981. 4p.  
ABSTRACT: In a device for sweeping a pressure ground mine, the combination of an 
elongated tow cable adapted to be towed laterally at a substantially fixed distance above and 
parallel to the bottom of a seaway, a mop-like array of lines having their proximal ends secured to 
said tow cable and having the major portion of length, including their trailing ends, dragging on 
the adjacent to the bottom of the seaway, said lines being individually provided with bristly 
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thrums. 
U.S. PATENT: 4,274,354 
http://patft.uspto.gov/   
Jones, Theodore G., Tsih C. Yang, Steven L. Means, Kwang B. Yoo, and 
Edward R. Franchi. Airborne Laser-Acoustic Mine Detection System. Patent. 
US Department of the Navy, July 17, 2012. 12p.  
ABSTRACT: A system and method is provided for using acoustical pulses generated from an 
airborne laser source to locate objects under water. An array of acoustic sensors, such as 
passive sonobuoys at the ocean surface, is deployed in known or determinable locations by 
aircraft. Each area surrounded by acoustic sensors comprises a search cell, within which sonar 
scattering data can be used to locate objects. Following sonobuoy deployment, the aircraft uses 
the laser to rapidly generate many laser-acoustic pulse sources within each search cell, which in 
turn generate spherical acoustic pulses traveling through the water. The acoustic sensors receive 
the acoustic pulses, either on a direct path or on a scattered path after the pulse strikes an 
underwater object. The sensors record the acoustic signatures of the received pulses and 
transmit data of the recorded acoustic pulses to a processor such as processor on a nearby ship. 
The processor transforms the data of the acoustic signatures, together with data of the known 
locations of the acoustic sensors and the locations of the laser-acoustic pulse sources, into data 
of a location of the underwater objects. 
U.S. PATENT: 8,223,590 
http://patft.uspto.gov/   
Jones, William Steven, and James Edwin Rumbough. Surf Zone Mine 
Clearance. Patent. US Department of the Navy, March 7, 2000. 8p.  
ABSTRACT: A device for clearing obstructions from surf zones comprising an elongated 
generally cylindrical housing having a first end and a second end, the housing encasing a fuse 
positioned inside of the first end and a compartment containing a gas generating compound 
positioned inside of the second end, the fuse detonationally attached to the compound and being 
capable of causing the compound to initiate burn, the compound having a burn time which is 
capable of producing sufficient amounts of gas capable of rupturing the housing with the burning 
of the compound. A method for clearing obstruction which provides the device, interring the 
device within the subsoil proximate to the obstructions, and, detonating the compound wherein a 
burning of the compound forms sufficient amounts of gas to rupture the housing and sunder 
subsoil support of the obstructions effective to clear the obstructions also is disclosed.  
U.S. PATENT: 6,032,567 
http://patft.uspto.gov/   
Kaltmann, Hans-Joachim, and Hermann Schaper. Device for Destroying Water 
Mines and Mine-Sweeping Method. Patent. Rheinmetall Gmbh, September 29, 
1987. 9p. ABSTRACT: This invention relates to an apparatus for destroying sea mines, 
especially anchored cable mines, and to an improved mine-sweeping method. The apparatus 
consists of an active device and upthrust mechanisms which permit the active device to climb up 
the anchor chain to the mine, which, once encountered, is destroyed. In one preferred 
embodiment, the device comprises a hollow charge carrier with rocket propulsion which is 
temporarily secured to a towing device, such as a towing cable. The device is released when it 
encounters the anchor chain of a mine, it rises along the chain, and then destroys the mine. 
U.S. PATENT: 4,696,234 
http://patft.uspto.gov/   
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Kelly, Raymond E. Symmetrical Self-Alining Cable Fairing Patent. US 
Department of the Navy, February 13, 1968, 3p.  
ABSTRACT: The present invention relates to the fairing of flexible cables for the reduction of 
drag and vibration of such cables when towed through water and more particularly to cable 
fairings of the fringe type. In many marine operations, tow cables are used extensively for many 
purposes including the towing of under- Water vehicles, mine sweeping arrays utilizing diverters 
whereby the cable moves transversely through the water, anti-torpedo protective streamers for 
ships, and the like. Vibration and drag of power, tow and control cables are important limiting 
factors in the performance of many mine and torpedo countermeasures devices. Significant 
reduction of such vibration and drag makes possible the towing of more sensitive detection 
instrumentation as well as permitting higher speed towing or increasing the swept path of present 
mine sweeping gear utilizing cable diversion.  
U.S. PATENT: 3,368,514 
http://patft.uspto.gov/   
 
Kern, George E. Mine Neutralization System. Patent. US Department of the 
Navy, 4 December 1990. 7p.  
ABSTRACT: This patent discloses a mine neutralization system having self-propelled 
explosive charges fired at submarine mines by a mine detection and fire control system. 
U.S. PATENT: 4,975,888 
http://patft.uspto.gov/   
 
 
Kirkland, James L. Device for Detecting and/or Sweeping Electrically 
Controlled Mines. Patent. US Department of the Navy, April 16, 1991. 5p.   
ABSTRACT: A device for detecting and/or sweeping electrically controlled mines, which device 
will provide an indication of the presence of a control cable connected to the mine, and will serve 
as a countermeasure for such mines, by selectively detonating same after cutting of its control 
line after the sweeping vessel is beyond the mine's effective range. The circuitry of the device 
includes a high D.C. voltage source connected with a capacitor so as to charge the capacitor 
through a protective current limiting resistor, whereby the voltage is caused to discharge through 
the control cable so as to indicate the presence of the mine. An insulated blade type grapple knife 
system, to prevent inadvertent shorting of the detonating circuit, is used in conjunction with a 
sensitivity adjustable magnetometer and a switch to provide the desired safety range to permit 
the cutter to sever the mine's control cable without endangering the tow vessel or its personnel. 
U.S. PATENT: 5,007,346 
http://patft.uspto.gov/   
 
Kish, Louis A. Acoustic Mine Countermeasures. Patent. US Department of the 
Navy, November 13, 1990. 7p.  
ABSTRACT: This patent discloses a mine sweeping method and related apparatus for 
achieving at least temporary passivation of underwater acoustic influence mines by the 
generation of particular underwater sounds of progressively increasing intensity. The water is 
acoustically pulsed by repetitively injecting into the water individual metered slugs of heated 
water, which water is heated to its saturation pressure but below the critical point. The metered 
slugs of heated water may be of the same or of progressively increasing size, i.e. weight, and can 
be released from a heated pressure chamber into the water from either a stationary array or from 
an array towed from a moving ship, and at a depth such that the expanding bubbles, produced by 
the change of state of the heated water, do not break the water surface. The rapid expansion of 
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the metered slugs produce the desired sound output for temporarily rendering the acoustic 
influence mines passive actuating their anti-countermine circuits. 
U.S. PATENT: 4,969,399 
http://patft.uspto.gov/   
 
Kish, Louis A. Explosive Cutter for Moored Mine Cables. Patent. June 20, 
1967. 4p. ABSTRACT: The present invention relates to improvements in cable cutting 
devices and more particularly to such devices of the explosive type employed for severing the 
anchoring cables of moored submarine mines. 
U.S. PATENT: 3,326,172 
http://patft.uspto.gov/   
 
Kuklinski, Robert and Thomas J. Gieseke. Low Cost Rapid Mine Clearance 
System. Patent. US Department of the Navy, July 27, 2004. 9p.  
ABSTRACT: A method and apparatus to clear mines uses tag particles dropped into ambient 
water across a wide area by an aircraft to sink  and stick  to submerged mines. The tag particles 
each contain a gas volume dimensioned to resonate with impinging acoustic energy and reflect 
portions of the impinging acoustic energy from a targeted mine. An unmanned underwater vehicle 
platform having a sonar system provided with at least one transducer projects the acoustic 
energy through the ambient water. At least one hydrophone transducer in the sonar system 
receives the reflected portions of the projected acoustic energy to locate a targeted mine to 
enable its destruction by high-energy supercavitating projectiles fired from the platform. Tag 
particles dissolve after a period of time to provide virtually no discernable traces of a mine hunting 
operation. 
U.S. PATENT: 6,766,745  
http://patft.uspto.gov/   
 
Layman, Bobby C., and Lanny G. Burdge. Underwater Mine Chain/Cable 
Cutter. Patent. US Department of the Navy, December 5, 1978. 8p.  
ABSTRACT: an improved paravane the combination comprising; A body unit, a charge 
housing, Means for slideably engaging said charge housing with said body unit, a mooring line 
engaging means pivotally connected to and extending from s charge housing, an explosive 
charge disposed in said charge housing, a detonation means attached to said body unit and 
connected to said explosive charge for actuating said explosive charge upon a predetermined 
amount of relative movement between said charge housing and said body unit, and a lock ing 
means disposed in said charge housing between said mooring line engaging means and said 
detonation means for preventing relative movement between said charge housing and said body 
unit prior to movement of said mooring line engaging means.  
U.S. PATENT: 4,128,071 
http://patft.uspto.gov/   
Lipinsky, Robert J., Sr. Quick Deployment Mine Countermeasure Sweep 
Gear. Patent. United Technologies Corporation, April 8, 1980. 11p.  
ABSTRACT: Minesweep gear is suspended from an aircraft to be a selected height above the 
surface of the water for deployment and the sweep gear is selectively stowed within the container 
so that the sweep gear is selectively sequentially deployed with the sweep equipment which is to 
assume a position farthest from the towing aircraft being deployed first and the sweep equipment 
which is to assume a position closest to the towing aircraft being deployed last. The sweep lead 
wire is connected to the aircraft towing cable and, by remote control from the aircraft, the sweep 
gear can be so selectively deployed and thereafter towed by the aircraft, the container being 
jettisoned once the gear is deployed and the sweeping gear being jettisoned at the end of the 
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sweeping operation.  
U.S. PATENT: 4,196,688 
http://patft.uspto.gov/   
 
Lubnow, Harold. Automatically Controlled Magnetic Minesweeping System. 
Patent. US Department of the Navy, March 30, 1976. 7p.  
ABSTRACT: The invention is an automatically controlled magnetic marine mine sweeping 
system that does not constitute a safety hazard to the ship deploying it. It includes a ship that 
trails a pair of electrodes within the water which are, in turn, electrically energized by a variable 
current generator to induce a magnetic field therein. The intensity of said magnetic field is sensed 
by a magnetometer; and by means of a closed-loop, negative-feedback circuit incorporating said 
magnetometer, said current generator, and said sea water, the intensity of said magnetic field is 
limited to the extent that it does not extend under the ship and detonate marine mines that are 
close enough to be destructive thereto. 
U.S. PATENT: 3,946,696 
http://patft.uspto.gov/   
Lubnow, Harold A. Low Frequency Underwater Sound Generation. Patent. 
August 7, 1962. 4p.  
ABSTRACT: This invention relates to prime sources of compressional wave energy and more 
particularly to a novel system for the underwater generation of high intensity, low frequency 
sound by the combustion of explosive mixtures in an explosion chamber open to the water at its 
bottom. The sweeping of some acoustic mines requires high intensity sounds of subaudible 
frequencies down to as low as one cycle per second. Mechanical low frequency noise makers 
have had considerable use in minesweeping and are efficient within their limitations; however, 
present designs become excessively large and expensive if they are made capable of producing 
the intensities and frequencies required for the satisfactory sweeping of low frequency acoustic 
mines. 
U.S. PATENT: 3,048,816 
http://patft.uspto.gov/   
McCoy Bernard J., and Frank O. Rans. Electromechanical Acoustic Noise 
Source. Patent. US Department of the Navy, March 13, 1973. 6p.  
ABSTRACT: An acoustic noise source wherein the noise is generated electromechanically by 
the rotation of a mass within and in rolling contact with a slotted thin-walled cylinder. 
U.S. PATENT: 3,720,908 
http://patft.uspto.gov/   
Mixon, Larry, Robert Woodall, and Felipe Garcia. Wide-Area Slurry Mine 
Clearance. Patent. US Department of the Navy, November 28, 2000. 8p.  
ABSTRACT: A wide-area mine clearance device having a flexible hose that is extended rough 
a suspected area of mines. An explosive composition slurry is pumped into and through the 
extended hose. A detonator is attached to the hose, after which the explosive composition in the 
hose may be detonated. 
U.S. PATENT: 6,152,010  
http://patft.uspto.gov/   
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Olsson, Thord, Tomas Öhrwall, and Mats Gustavsson. Method and System for 
Mine Sweeping. Patent. SA Marine AB, November 12, 1991. 7p.  
ABSTRACT: The invention relates to a method and a system for sweeping marine mines 
having a magnetic sensor. According to the method spaced electrodes (10, 11, 13) are towed by 
a vessel (12) and the electrodes (10, 11, 13) are supplied with electric current from the vessel 
(12) so as to set up a magnetic field in the water surrounding the electrodes. At least three 
electrodes are utilized in the sweeping, and each electrode is supplied with electric current 
individually, the strength of which can be controlled. The system comprises a power source 
arranged on the vessel so as to generate current for the electrodes. The power source allows 
individually supply and control of the current to each of the electrodes. 
U.S. PATENT: 5,063,850 
http://patft.uspto.gov/   
Pecksen, Otto. Device for Cutting the Anchor Cables of Sea Mines. Patent. 
November 20, 1973. 6p. 
ABSTRACT: Two substantially parallel mine-sweeping lines are hauled by a boat, such as a 
mine sweeper, with floats at their ends which cause the sweeping lines to diverge. Water k ites 
cause the sweeping lines to which cable cutting devices are attached, to move at a 
predetermined depth. Each cutting device comprises a mine anchor cable engaging member 
which owing to the pressure of an anchor cable against it releases first a mechanical impact 
member which, in turn, actuates a piezo-electric sensor whose voltage impulse ignites an 
explosive charge on said member destroying or cutting the anchor cable. Subsequently, a second 
explosive charge on said member is ignited, which releases the cutting device from the mine-
sweeping line. 
U.S. PATENT: 3,773,009 
http://patft.uspto.gov/   
Peterson, Ronald S. Line Charge Deployment Apparatus. Patent. US 
Department of the Navy, October 5, 1999. 7p.  
ABSTRACT: An apparatus is provided for placing, for example, a line charge set under the 
surface of the water from a moving watercraft. A rigid arm has a first end and a second end with 
the first end being rotatably coupled to the watercraft to permit rotation of the arm about the first 
end such that the second end is free to rotate into the water when the arm is not restrained. The 
second end is positioned forward of the first end with respect to a direction of travel of the 
watercraft. In this way, gravitational forces and hydrodynamic forces act on the arm to cause 
rotation of the arm about the first end. A releasable coupler couples a drogue to the second end 
and releases the drogue when the second end is in the water. The line charge set is tethered to 
the drogue and is pulled into the water as the watercraft continues on its course. 
U.S. PATENT: 5,960,732 
http://patft.uspto.gov/   
 
Pickett, Daivd M. Electromagnetic Sea Mine Detonation System. Patent. US 
Department of the Navy, April 10, 2001. 5p.  
ABSTRACT: A vehicle is towed underwater by an air traveling helicopter through a towing 
cable to induce powered rotation of impellers on the vehicle during its underwater travel at a 
preselected seawater depth. An electrical generator driven by such impeller supplies electrical 
energy conditioned to produce a sternwise extending signature simulating magnetic field which is 
effective to detonate a sea mine in the underwater vicinity toward which the underwater vehicle is 
being towed. 
U.S. PATENT: 6,213,021 







Pipkin, Edward L., and William H. Tolbert. River Mine Countermeasure Device. 
Patent. US Department of the Navy, March 16, 1976. 7p.  
ABSTRACT: A free-running river mine disabler having a float which is propelled under the river 
surface by means of the river current. A wire cutter is towed along the river bottom by said float in 
such manner as to sever the ignition wires of electrically detonated mines. 
U.S. PATENT: 3,943,874  
http://patft.uspto.gov/   
 
Portmann, Helmut. Mine Clearing Device Incorporating Pneumatic Thrust 
and Unbiased Motion. Patent. US Department of the Navy, December 23, 2008. 
9p. ABSTRACT: A mine clearing device has an outer body forming a cavity capable of 
holding a pressurized substance, a conduit in the outer surface for expelling the pressurized 
substance from the body to thereby cause the device to rotate and traverse a mine field, and a 
plurality of anti-axial projections on the surface of the outer body that interact with the terrain to 
impart unbiased motion to the body as it rotates. A regulator controls the flow of the substance 
and a nozzle directs it as it exits the conduit. The outer body is made of blast resistant material. A 
shock absorbent material, disposed within the shell, absorbs the explosive force of mines. 
Circuitry or a marker substance may be used to record the position of the device.  
U.S. PATENT: 7,467,579  
http://patft.uspto.gov/   
Portmann, Helmut. Mine Clearing Device Incorporating Unbiased Motion. 
Patent. US Department of the Navy, February 3, 2009. 7p.  
ABSTRACT: A mine clearing device comprises a substantially hollow body forming a cavity. An 
eccentric ballast is disposed within the cavity and is rotated by a motor powered by an internal 
power source, thereby imparting rotational motion to the device. A plurality of anti-axial 
projections of varying lengths and sizes are mounted on the outer surface of the body to interact 
with the terrain and, thus, impart unbiased motion to the body as it rotates and traverses a mine 
field. The outer surface of the body is made of blast resistant material. A shock absorbent 
material, disposed within the cavity, absorbs the explosive force of mines. Circuitry or a marker 
substance may be used to record or mark  the path traveled by the device.  
U.S. PATENT: 7,484,447  
http://patft.uspto.gov/   
Posseme, Gilles, Christian Labiau, Gilles Kervern, and Guy Le Bihan. Method 
and System for Destroying Submerged Objects, in Particular Submerged 
Mines. Patent. Thomson-CSF, December 1, 1998. 16p.  
ABSTRACT: The invention consists, after launching (1) a vehicle (9), in guiding (2) the vehicle 
(9) towards the mine (5; 6) by means of a sonar coupled to a tactical control station (12) of a 
hunter (8), fulfilling the functions of classification and permanent monitoring of the position of the 
vehicle (9) relative to the mine (5; 6), in releasing a locating means (13), carried by the vehicle 
(9), once the vehicle (9) has arrived at a determined distance from the mine (5; 6), mak ing it 
possible to fulfil a target designation function by interacting with the vehicle (9) and the tactical 
control station (12) of the hunter (8), then in communicating (3) to the vehicle (9), by means of the 
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tactical control station (12), the navigation parameters necessary for its attack  strategy as a 
function of the type of mines (5; 6) encountered, and its position referenced by the fixed locating 
means (13), and in destroying (4) the mine (5; 6) according to the attack  strategy acquired by the 
vehicle (9).  
U.S. PATENT: 5,844,159 
http://patft.uspto.gov/   
 
Pruitt, Thomas, Daniel Georgiadis, and Joseph Papciak. Airborne Mine 
Neutralization System, Neutralizer Pressure Relief Valve. Patent. US 
Department of the Navy, February 8, 2005. 8p.  
ABSTRACT: A combination pressure relief valve system and undersea vehicle vents 
pressurized gas from lithium batteries to ambient. An undersea vehicle having an interior has a 
pair of hollow pylons each having a passageway fluidly communicating with the interior. A 
pressure relief valve is mounted on each pylon, and each pressure relief valve has a body portion 
having an inner bore fluidly communicating with a passageway. An elongate valve plug in the 
body portion is interposed between each passageway and ambient and the valve plug has a 
lateral bore and a circumferentially disposed O-ring. A nose portion is secured to the body 
portion, and the nose portion has a pair of laterally aligned bores aligned with the lateral bore of 
the elongate valve plug. A wire extends through the laterally aligned bores and lateral bore. The 
O-ring and wire retain the valve plug interposed between a passageway and ambient.  
U.S. PATENT: 6,851,381 
http://patft.uspto.gov/   
Quigley, Charles J. Magnetic Minesweeping Electrode Cable. Patent. Charles 
J. Quigley, April 29, 1947. 3p. 
ABSTRACT: This invention relates to a magnetic minesweeping cable electrode, and has for 
an object to provide an improved magnetic minesweeping cable electrode which will have 
considerably longer life than the present conventional magnetic minesweeping cable. 
Conventional cables for the same purpose are generally wound from copper wires which are 
applied in layers until the proper dimension of cable is attained. A typical cable is one made of 
one-eighth inch diameter wire applied in layers of 1, 6, 12 and 18 and 24 wires per layer, 
respectively, from the center outward. A disadvantage of such minesweeping cable electrode is 
its short life. Such copper cable electrodes are badly attacked by the products of the electrolysis 
of salt water occurring during the passage of heavy electrica1 currents through the sea water 
between the electrodes. This attack  results in the formation of insoluble copper compounds, 
some of which wash away in the water and represent permanent loss to the electrodes.  
U.S. PATENT: 2,419,591 
http://patft.uspto.gov/   
Reber, Rufus K. Pressure Plate Mine Sweep. Patent. US Department of the 
Navy, January 29, 1980. 5p.  
ABSTRACT: A minesweeping system comprising a pair of floats, means for towing the floats of 
said pair in laterally spaced relationship, a hydrofoil shaped pressure plate, and suspension 
means for suspending said pressure plate from said pair of floats, said suspension means 
including shock absorber means for eliminating shock caused by wave action on said floats.  
U.S. PATENT: 4,185,578 
http://patft.uspto.gov/ 
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Redmond, Sidney D. Mine Sweeper. Patent. June 1, 1943. 2p.  
ABSTRACT: This invention relates to mine sweepers, and more particularly to that type of mine 
sweeper that is adapted for use with aircraft. An object of this invention is to provide a device that 
may be used with aircraft in mine infested areas to rid such areas of magnetic, as well as contact, 
mines by causing the explosion and consequent destruction thereof with a minimum degree of 
risk . Another object is to provide such a device which makes it possible that the location and 
destruction of mines over a greater area may be speedily effected. A still further object is to 
provide a device of the nature to be hereinafter described which may be cheaply constructed and 
which may be attached to an aircraft with a minimum of time and labor. Other objects and 
advantages in my invention will be apparent from the following detailed description of the 
accompanying drawing, in which The drawing is a detail view showing my invention.  
U.S. PATENT: 2,320,986  
http://patft.uspto.gov/   
 
Reitmeyer, Gregory, Robert Woodall, Felipe Garcia, and Christopher Doyle. 
Cavitating Explosively Augmented Water-Jet Mine Cutter System. Patent. 
US Department of the Navy, January 16, 2007. 9p. 
ABSTRACT: A method and system for neutralizing mines has a vehicle carrying fluid 
connected to a pump and cavitation pressure vessel that creates high pressure fluid. An actuator 
valve modifies the flow characteristics of the high pressure fluid to be pulsating at selectively 
different frequencies, pressures, and flow rate. Nozzles on the vehicle jet high pressure fluid there 
through and a framework  on the vehicle orients the nozzles to direct the jetted flow of high 
pressure fluid downward and into ground under a roadway. An abrasive and/or explosive can be 
added to the high pressure fluid before it reaches the nozzles. The jetted flow from the nozzles 
can displace ground and exert pressure to detonate and cut mines and neutralize them on and 
under the roadway. Cavitation can be created in the jetted flow to increase the dynamic force of 
the jetted flow.  
U.S. PATENT: 7,162,943  
http://patft.uspto.gov/   
Roberts, D.W. Recovery Hook Assembly. Patent. US Department of the Navy, 
29 January 1974. 7p.   
ABSTRACT: The invention pertains to recovery devices, and, in particular, it is a unique hook 
assembly for engaging, hook ing, and pick ing up a wire, cable, rope, or the like. In even greater 
particularity, the subject invention is a self-guided marine mine countermeasure retrieval hook 
assembly system which will effect its own maneuvering forces and apply them to the wire, line, 
cable, etc., to which it is connected when towed thereby through water, sea water, and other fluid 
mediums. 
U.S. PATENT: 3,788,262 
http://patft.uspto.gov/   
 
Ronning, Adolph. Mine Sweeping and Disabling Apparatus. Patent. July11, 
1944. 7p. 
ABSTRACT: The primary object of the invention is to provide a mine sweeping apparatus or rig 
which will not only sweep up the more usual contact detonated mine, but which will be equally 
effective in discharging and disabling the types of mines which are detonated by vibratory or 
magnetic effects in their vicinity. Another object is to provide a mine sweeping apparatus which 
may be .operated by either surface vessels or boats or by aeroplanes flying above the surface. A 
further object is to provide means ior detonating all types of mines in a small, light, practical form 
particularly well suited to manipulation from aeroplanes. Still another object is to provide improved 
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mechanism for manipulating mine sweeping apparatus of this k ind.  
U.S. PATENT: 2,353,360 
http://patft.uspto.gov/   
Rosborough, Jerry J., and William A. Rhyne. Three Axis Coil Magnetic 
Minesweeping System. Patent. US Department of the Navy, February 24, 1976. 
5p.   
ABSTRACT: A magnetic influence minesweeping system and a method are disclosed wherein 
three large area air core solenoid coils are arranged with their planes in mutually orthogonal 
relation. A battery power supply and alternating current pulse generator are utilized to 
successively energize each coil and generate three magnetic fields having mutually perpendicular 
principal axes. 
U.S. PATENT: 3,939,753 
http://patft.uspto.gov/   
Scarzello, John F., Peter B. Keller, and Richard W. Harrison. Mine Sweeping 
System for Magnetic and Non-Magnetic Mines. Patent. US Department of the 
Navy, January 28,1997. 15p.  
ABSTRACT: A mine sweeping system including deployable horizontal antennas to establish a 
detection and navigation grid extending underwater from a beach to a distance offshore. A 
computer-controlled transmitter unit having a waveform generator and amplifier, transmits signals 
to each antenna, at unique frequencies and phases for different spatial locations within the grid. 
An autonomous underwater vehicle having multi-integrated sensors detects anomalies in the 
electromagnetic field caused by both magnetic and non-magnetic objects therein during 
underwater travel utilizing the electromagnetic field as a navigational grid. The autonomous 
underwater vehicle also deposits mine clearing explosives at each magnetic anomaly for 
detonation under command signal using the horizontal antennas which provide a means for 
establishing a navigation grid to permit landing craft and other vessels to navigate in the region 
cleared of mines. 
U.S. PATENT: 5,598,152 
http://patft.uspto.gov/   
 
Schaelchlin, Walter. Mine Sweeping Control. Patent. Westinghouse Electric 
Corporation, March 26, 1946. 7p.  
ABSTRACT: The practice of planting mines in navigable waters for the purpose of destroying 
merchant shipping is well known. Such mines are provided with detonating mechanism which is 
magnetically responsive to the magnetic eld set up by the steel hull of a passing ship. 
Accordingly, in those cases where it has been known or suspected that waters have been planted 
with mines, it has been customary to conduct mine sweeping operations to clear such waters of 
mines prior to the further passage of merchant shipping, the mine sweeping being done by 
traversing the suspected waters with a vessel towing an energized cable to provide a magnetic 
field of intensity and direction equal to the distortion caused by the steel hull of a passing ship. 
U.S. PATENT: 2,397,209 
http://patft.uspto.gov/   
Shostak, Arnold A. Underwater Object Locating System. Patent. US 
Department of the Navy, September 2, 1975. 5p.  
ABSTRACT: In a method for determining the presence in the ocean of a submerged object 
which has a temperature that is different from that of the contiguous seawater, the steps of 
radiating a directional beam of electromagnetic waves of a preselected frequency towards the 
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ocean surface at an angle such that a portion of said electromagnetic waves is reflected from the 
ocean surface and a portion enters the ocean, said preselected frequency being chosen such that 
said portion of  electromagnetic waves which enter the ocean is propagated an appreciable 
distance therein, the electromagnetic waves which are so propagated when they encounter 
variations in the index of refraction of the seawater caused by the temperature difference 
between this water and the submerged object being reflected at these subsurface locations with 
their frequency altered as a consequence of this interaction and, thereafter, emerge from said 
ocean; detecting the electromagnetic waves which are reflected from the ocean surface and any 
electromagnetic waves which emerge from said ocean and analyzing the frequency of the 
electromagnetic waves  so detected to determine the presence of any electromagnetic waves 
which have a frequency different from that of said preselected frequency.  
U.S. PATENT: 3,903,520 
http://patft.uspto.gov/   
Shumaker, Richard K., and Louis F. Jones. Submarine Minesweeper. Patent. 
US Department of the Navy, November 27, 1990. 8p. 
ABSTRACT: An unmanned, self-propelled minesweeping apparatus, capable of sweeping at 
substantial depths, is described, comprising a torpedo-like submarine vehicle that deploys and 
tows a string of explosive mooring cable cutters terminating in a sea anchor. The sea anchor 
serves as a carrier for the cutters and the towline and, after ejection as a package from the 
vehicle, is actuated to an expanded condition and displaces the cutters and coils of towline 
therefrom. 
U.S. PATENT: 4,972,776 
http://patft.uspto.gov/   
Sieber, Charles W. Self-Deploying Variable Float Pendant. Patent. US 
Department of the Navy, February 18, 1975. 4p. 
ABSTRACT: A self-deploying pendant for use in minesweeping apparatus between the 
paravane and the float that is maintained short at launch to avoid entanglement but self-deploys 
to a predetermined length when launched into the water. The predetermined length may be 
adjusted immediately before launch of the minesweeping gear to place the cable or paravane at the 
desired sweep depth. 
U.S. PATENT: 3,866,561 
http://patft.uspto.gov/   
Sieber, Charles W., Richard K. Knutson, and John W. Johnston. Self-Driven 
Underwater Noisemaking Device. Patent. US Department of the Navy, 
September 13, 1977. 4p.   
ABSTRACT: An underwater noisemaking device that is self-driven for use in towed underwater 
acoustic minesweeping or as a decoy countermeasure device. It comprises a cambered and 
slotted disc mounted in a frame so as to be free to rotate about a horizontal, transverse axis 
within its plane when being towed or is in a flow stream. The disc auto-rotates rapidly causing 
intermittent cavitation, resulting in the emission of loud "clapping" acoustic noise. It may be 
incorporated into other towed underwater acoustic minesweeping and decoy devices. 
U.S. PATENT: 4,047,592 
http://patft.uspto.gov/   
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Smith, Donald F. Antimine Weapon. Patent. US Department of the Navy, 
October 12, 1965 & December 17, 1968. 5p.  
ABSTRACT: This invention relates to an antimine weapon, and more particularly to a method 
of detecting and destroying mines and the apparatus therefor. One of the problems associated 
with detecting and destroying mines is that in recent decades there has been developed a 
multitude of different types of mines which function differently and which consist of a considerable 
number of different configurations. Also, the mines may be located in different places in a body of 
water. Therefore, one of the problems associated with developing a mine sweeper which will be 
operative against all types of mines is to determine a common denominator among the mines that 
can be used for clearing the seas of them. This will include mines which are cabled or anchored 
to the bottom of the water as well as mines which float or are submerged at different depths.  
U.S. PATENT: 3,211,092 and 3,416,403   
http://patft.uspto.gov/   
Sovel, James E. Corrision Resistant Termnation Connector for Steel Wire 
Rope/Minesweeping Cable. Patent. US Department of the Navy, December 12, 
2017. 14p.  
ABSTRACT: A corrosion resistant termination connector for connecting to a steel wire rope 
and a modular fitting for use on a magnetic influence minesweeping cable is provided. The 
connector body is made of a high strength composite material, and has a common channel. The 
body has three sections: A ribbed annular stem, an abutment band with uniform edges for 
forming sealing occlusions, and an externally threaded spelter socket with a conical channel. 
Strands of the wire rope are splayed and adhesively joined with a mixture of thermosetting resins 
forming a conical wedge that secures the rope within the conical channel. The modular fitting is 
screwed on the elongate socket section, and includes a pin with a thimble. A molded insular 
cover seals the steel wire rope and the ribbed stem. 
U.S. PATENT: 9,843,179 
http://patft.uspto.gov/   
Stottlemyer, Thomas R. Simulated Suspended Mine Retrieval System. Patent. 
US Department of the Navy, November 18, 1997. 6p.  
ABSTRACT: A simulated suspended mine retrieval system is described. It snares a simulated 
suspended mine at sea that is comprised of an anchor, a buoy and a tether connecting the 
anchor and buoy. The retrieval system has a cable connected to a loop for snaring the simulated 
suspended mine. In operation the retrieval system is towed from a vessel and the loop passes 
over the mine and strikes the tether. When this happens the loop has a shack ling arrangement 
that snares the tether and is of such a size that it cannot slip over the mine. This enables the 
simulated suspended mine to be hoisted upon the towing vessel. 
U.S. PATENT: 5,689,086  
http://patft.uspto.gov/   
Stottlemyer, Thomas R., and Michael P. Rousseau. Device and Method for 
Neutralization of Underwater Mines. Patent. US Department of the Navy, 
November 18, 2003.  7p.  
ABSTRACT: A method and device to neutralize influence mines has a control module to 
generate signals representative of acoustic and magnetic signatures of a ship. These 
representative signals will either detonate the threat mines or ensure that transiting ships will not 
set off the mines. An acoustic transducer array is coupled to the module to transmit acoustic 
signals representative of the acoustic portion of the signatures. A magnetic signal transmitter is 
coupled to the module to transmit magnetic signals representative of the magnetic portion of the 
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signatures. An anchor is connected to the module, acoustic array, and magnetic signal transmitter 
to hold them at the ocean bottom, and a buoy is connected to the module, acoustic transducer 
array, and magnetic signal transmitter to hold the device vertically. 
U.S. PATENT: 6,647,854 
http://patft.uspto.gov/   
 
Swimbanks, Malcolm A, Christopher E. Ruckman, John M. Holford. Dynamic 
Degaussing System. Patent. VSSL Commercial, Inc., September 26, 2006. 23p. 
ABSTRACT: A dynamic degaussing system includes a magnetic field sensor for generating a 
sensor signal in response to a sensed magnetic field. The magnetic sensor is coupled to a 
controller that produces an output signal based on the sensor signal. The controller may include 
feedforward and feedback control loops. The output signal of the controller controls a magnetic 
field generator which generates a magnetic field so as to attenuate the sensed magnetic field. 
According to one aspect of the invention, a vessel is provided with a reduced magnetic signature 
and a control system for controlling magnetic fields about a podded electric motor. The control 
system employs feed-forward and feedback control in tandem. The control system may be 
dynamically adapted to changing physical characteristics of the motor. Control signals are 
generated in response to sensed or predicted magnetic fields internal to, or external to, the motor. 
The control inputs may be used to modify one or more motor driving currents, or to drive one or 
more magnetic field generators, so as to attenuate one or more magnetic field components 
generated by the motor.  
U.S. PATENT: 7,113,384 
http://patft.uspto.gov/   
 
Teeter, Michael A, and Kip Harrington. Autonomous Mine Neutralization 
System. Patent. L3 Communications Corporation, May 18, 2004. 9p.  
ABSTRACT: An autonomous mine detection and neutralization system including a motorized 
underwater vehicle having a guidance control component, and a vehicle positioning system 
attached to the vehicle via a communications cable. The system also includes a buoyant surface 
unit comprising a protective housing surrounding an interior chamber, a positive buoyancy buoy 
attached to the housing, an antenna system attached to the housing, and a radio transmitter and 
receiver system positioned within the chamber, which radio transmitter and receiver system is 
electrically attached to the vehicle positioning system and the antenna system. The mine 
detection system is launched into a body of water from an aircraft or surface vessel. The vehicle 
then proceeds to an underwater target on its own, relaying navigation data and imagery through a 
communications cable to a surface unit which relays the information over a radio frequency link  to 
a remote user.  
U.S. PATENT: 6,738,314  
http://patft.uspto.gov/   
Thomas, Charles S. Pressure Minesweeping. Patent. US Department of the 
Navy, December 12, 1961. 4p. 
ABSTRACT: This invention relates to the sweeping of pressure responsive mines and more 
particularly to a method and apparatus for producing within a mine infested body of water 
pressure variations of the type and pattern to which the mines are supposedly responsive. 
U.S. PATENT: 3,012,534 
http://patft.uspto.gov/   
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Tolbert, William H., and Garrett G. Salsman. Chute River Mine Sweep. Patent. 
US Department of the Navy, November 20, 1990. 6p. 
ABSTRACT: A water fillable chute, to be employed as a submerged tractor device is 
connected to a plurality of wire severing grapnels by means of a metallic chain for sweeping 
command type river mines. 
U.S. PATENT: 4,970,981 
http://patft.uspto.gov/   
Watson, John E. Apparatus for Sweeping Acoustic Mines. Patent. August 1, 
1961. 3p.  
ABSTRACT: The present invention relates to underwater noisemaking and more particularly to 
apparatus for the underwater generation of low frequency sound and a method for employing the 
apparatus in the sweeping of acoustic responsive mines. The sweeping of some acoustic mines 
requires high intensity sounds of low frequency, i.e. below 50 cycles per second. Mechanical low 
frequency noisemakers have had considerable use and are effective within their limitations. 
However, they become quite large and expensive when made to function as desired in addition to 
being very difficult to stream and recover, and due to their cost they cannot very well be 
considered to be expendable. In addition, the problem of supply at distant harbors, or other 
sweeping areas, is large because of the many replacement parts needed as well as the special 
cables and electrical equipment required. Other types of noisemakers which have proven 
practical include those employing as the energy source the explosion of solids, but these types 
have been found to be too expensive for routine sweeping.  
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Weller, Royal and Harry S. Jones. Mine Sweeping Means. Patent. US 
Department of the Navy, February 19, 1980. 8p.   
ABSTRACT: In a mechanism for sweeping a pressure controlled mine arranged within a body 
of water comprising a plurality of water entraining devices, each of said devices comprising a pair 
of pressure plates, a plurality of bracing members for maintaining the pressure plates of each pair 
in predetermined fixed space relation with respect to each other, a plurality of flexible tension 
members interconnecting said pairs of pressure plates whereby the plates are adapted to cause 
the water entrained between said plates to be moved sufficiently to reduce the pressure of the 
water adjacent the mine to a predetermined value as the mechanism travels over the mine, and 
means of causing movement of said mechanism above the mine.  
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Wilbanks, Edward A., and Vordaman H. Van Bibber. Minesweeper. Patent. US 
Department of the Navy, February 17, 1976. 8p.  
ABSTRACT: A simulated marine vehicle is disclosed as being a sweeper of acoustic, pressure, 
and magnetic energy responsive mines. It includes an exceedingly lightweight, substantially 
unsinkable hull composed of a plurality of air foam plastic compartments tandemly connected by 
means of unique fasteners, with a resilient fluid tight sealant there between. A suitable ballast 
material is disposed in the compartments of said hull, an insulated electromagnetic energy 
generating wire is mounted around said hull, and a motor-generator is mounted on said hull for 
timely effecting the electrical excitation of said wire. 
U.S. PATENT: 3,938,459 
http://patft.uspto.gov/   
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Wilfrid, Gordon White. Moored Mine Sweeping Method and Device. Patent. US 
Department of the Navy, October 10, 1950. 6p.  
ABSTRACT: Prior art methods of sweeping for moored mines consist of towing through the 
mined area a sweep wire containing suitable cutting apparatus for severing from its mooring the 
anchoring cables of the mines engaged by the said sweep wire, thereby allowing the mine to float 
clear of its anchoring means and to appear on the surface of the water to afford an opportunity. 
for detonation by means of rifle shot from aboard the towing vessel. The primary disadvantage to 
the use of these prior art methods is that they can be executed only during hours of daylight. 
U.S. PATENT: 2,524,863 
http://patft.uspto.gov/   
 
Williams, Warren L,, Jr. Magnetic Minesweeping Underwater Electrode. 
Patent. US Department of the Navy, March 19, 1946. 3p.  
ABSTRACT: Magnetic minesweeping cable. Conventional cables for the same purpose are 
generally wound from copper wires which are applied in layers until the proper dimension of cable 
is attained. A typical cable is one made of one-eighth inch diameter wire applied in layers 1, 6, 12, 
18 and 24 wires per layer, respectively, from the center outward. A disadvantage of such 
minesweeping electrode cable is its short life. Such copper electrode cables are badly attacked 
by the products of the electrolysis of salt water occurring during the passage of heavy electrical 
currents through the sea water between the electrodes. This attack  results in the formation of 
insoluble copper compounds, some of which wash away in the water and represent permanent 
loss to the electrodes. It is an object of this invention to avoid such a disadvantage and to 
lengthen the life of the electrode minesweeping cable very considerably. A further object of this 
invention is to provide a magnetic minesweeping electrode cable which not only has far longer life 
and electrical properties than the conventional cable previously used for this purpose, but also 
uses considerably less copper in its composition, thus resulting in the saving of this critical 
material.  
U.S. PATENT: 2,396,734 
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Woodall, Robert C., Jr., Felipe A. Garcia, John Horton, and William Jones. 
Ocean Surface-delivered Ordnance Explosive Mine and Obstacle Clearance 
Method. Patent. US Department of the Navy, January 13, 1998. 10p. 
ABSTRACT: A method for ocean surface delivery of ordnance and clearing of explosive mines 
and obstacles from a navigable sea channel includes the step of providing quantities of ordnance 
adapted to survive impact and prolonged immersion in sea water and to arm in response to 
release from a mobile ocean surface vehicle and to pressure actuation upon submersion to a 
desired depth in sea water and then to detonate in response to receiving a preselected signal 
transmitted to the ordnance from a standoff location. The method also includes the step of 
delivering the quantities of ordnance from a mobile ocean surface vehicle toward multiple sites in 
a navigable sea channel containing obstacles and explosive mines therein so as to cause arming 
of the ordnance followed by impact thereof with the navigable sea channel and submersion and 
emplacement thereof at the multiple sites in the navigable sea channel. The ocean surface 
delivery method further includes the step of transmitting the preselected signal to and receiving 
the preselected signal by the emplaced armed ordnance so as to cause detonation thereof and 
the simultaneous synergistic destruction of the obstacles and explosive mines contained in the 
navigable sea channel. The method also includes the step of mark ing an amphibious path 
through the cleared navigable sea channel.  
U.S. PATENT: 5,708,230 
http://patft.uspto.gov/   
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Woodall, Robert C., Gregory A. Reitmeyer, and Felipe A. Garcia. Mine 
Clearance System and Method. Patent. US Department of the Navy, May 6, 
2014. 9p. ABSTRACT: A mine clearing system and method remotely deploys line charge 
from a remotely controlled two-wheeled vehicle. The wheels are connected together via a central 
hub shaft. Individual battery operated hub motors on each wheel communicate with a central 
controller and receiver mounted inside the hub shaft. The power source for the motors is 
contained within the hub shaft, with a battery recharge port located on the hub shaft. The line 
charge is wrapped around the central hub shaft. An operator uses a remote control console in 
communication with the receiver and central controller in the hub shaft to independently control 
each wheel of the vehicle. A camera can hang from a hub shaft bearing on the outside of one 
wheel so as to be gravitationally stabilized during vehicle movement. The camera can broadcast 
signals to a display at the remote control console. 
U.S. PATENT: 8,714,069 
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US Department of the Navy, May 12, 2015. 9p. 
ABSTRACT: A mine clearing system and method remotely deploys line hose from a remotely 
controlled two-wheeled vehicle. The wheels are connected together via a central hub shaft. 
Individual battery operated hub motors on each wheel communicate to a central controller inside 
the hub shaft. The power source for the motors is contained within the hub shaft, with battery 
recharge ports located on the hub shaft. The line hose is wrapped around the central hub shaft. 
An operator uses a remote control console in communication with the central controller to 
independently control each wheel of the vehicle. A camera can hang from a hub shaft bearing on 
the outside of one wheel so as to be gravitationally stabilized during vehicle movement. The 
camera can broadcast signals to a display at the remote control console. Explosive slurry is 
pumped into the line hose and detonated. 
U.S. PATENT: 9,027,455 
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Yancey, William F. Mine-Sweeping Apparatus. Patent. Morris Fishbein, 
January 20, 1942. 3p.  
ABSTRACT: This invention relates to apparatuses for locating and removing submarine mines 
by the process commonly known as “sweeping.” An object of the invention is to provide a novel 
sweeping member for apparatuses of the k ind mentioned, which member will be so constructed 
that after contacting the cables by means of which the mines are secured to their anchors, it will 
be guided to and caused to remove the mines. A further object is to provide a sweeping member 
having electromagnets attached thereto for the purpose of drawing the mines towards the 
sweeping member.  
U.S. PATENT: 2,270,694 
http://patft.uspto.gov/   
 
Yarnall, Frank D. Anti-Sweep Device. Patent. US Department of the Navy, 
January 3, 1961. 5p.  
ABSTRACT: The present invention relates to moored mines and more particularly to an anti-
sweep device for such mines. As is well-known in the art, moored mines are secured to an 
anchor by means of a cable of measured length determined by a plummet mechanism in order to 
maintain the mine at a predetermined depth of submersion. When it is desired to sweep a body of 
water where the presence of a mine field is suspected, a sweep wire or cable is towed in the 
usual manner at a considerable depth below the estimated submerged depth of the mines and as 
a mooring cable is contacted by the sweep wire, the wire rides up the cable a sufficient distance 
to form a k ink  in the mooring cable by the pulling force of the sweep Wire, thus break ing the cable 
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and freeing the mine from the anchor. The mine rises to the surface of the water and is disposed 
of.  
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barrier, obstacle, and mine warfare plan. A comprehensive, coordinated plan 
that includes responsibilities; general location of unspecified and specific 
barriers, obstacles, and minefields; special instructions; limitations; coordination; 
and completion times; and may designate locations of obstacle zones or belts. 
[JP 3-15] 
 
bottom mine. A mine with negative buoyancy that remains on the seabed. [JP 3-
15] 
 
clearing operation. An operation designed to clear or neutralize all mines and 
obstacles from a route or area. [JP 3-15] 
 
command-detonated mines are moored or bottom weapons that are fired on 
order by the miner when the target ship enters the minefield. Command-
detonated minefields are generally—but not always—limited to defensive 
operations in harbors or restricted waterways. [Mine Warfare Primer, p. 10] 
 
contact mine. A mine detonated by physical contact. [JP 3-15] 
 
contact mines are either moored or surface/drifting mines that are designed to 
actuate when the mine cases or attachments come into contact with a target. 
These are the oldest type of mine still in use. Most contact mines use a chemical 
“horn” that becomes a battery to actuate the detonator when the chemical vial in 
the horn is broken. [Mine Warfare Primer, p. 10] 
 
defensive minefield. In naval mine warfare, a minefield laid in international 
waters or international straits with the declared intention of controlling shipping in 
defense of sea communications. [JP 3-15] 
 
 549 
degaussing. The process whereby a ship’s magnetic field is reduced by the use 
of electromagnetic coils, permanent magnets, or other means. [JP 3-15] 
 
denial measure. An action to hinder or deny the enemy the use of territory, 
personnel, or facilities to include destruction, removal, contamination, or erection 
of obstructions. [JP 3-15] 
 
drifting mines can be positively or neutrally buoyant and are carried by currents 
and tides. The dangerous oscillating mines drift beneath the surface and are 
designed to rise and fall between two set depths. International law requires that 
automatic mines—mines that fire themselves—must become inert within an hour 
after they have been become free of their anchors. Clearly, drifting mines are not 
designed to become inert and are thus prohibited by treaty...but they continue to 
be used. [Mine Warfare Primer, p. 9-10] 
 
floating mines are positively buoyant and float on or near the surface, but 
generally remain anchored in place. [Mine Warfare Primer, p. 9] 
 
influence mine. A mine actuated by the effect of a target on some physical 
condition in the vicinity of the mine or on radiations emanating from the mine. [JP 
3-15] 
 
influence mines can be bottom or moored weapons and have sophisticated 
sensors and firing mechanisms that do not require the target to make contact 
with the mine before the mine explodes. They are fitted with just one or 
combinations of several magnetic, acoustic, seismic, underwater electrical 
potential, and pressure sensors. Modern sensors use microcomputers that can 
sense a target’s approach, determine whether the sensed signature is a ship or a 
sweep, and estimate the optimum time to detonate as the target passes by. 
[Mine Warfare Primer, p. 10]  
 
influence minesweeping consists of simulating the magnetic, electric, acoustic, 
seismic, or pressure signatures of a ship so that the mine fires. [Mine Warfare 
Primer, p. 14] 
 
influence sweep. A sweep designed to produce an influence similar to that 
produced by a ship and thus actuate mines. [JP 3-15]  
 
limpet mines attach directly to the hull of an intended ship target, and they can 
be set to explode minutes or days or longer after being put in place. [Mine 
Warfare Primer, p. 10] 
 





marine mammal Systems: [Mine Warfare Primer, p. 18] 
 Mk 4 Mod 0 dolphins detect and neutralize buoyant close-tethered mines 
near the bottom  
 Mk 5 Mod 1 sea lions attach recovery pendants to exercise mines, 
torpedoes and other test objects, as well as other items of interest in water 
depths greater than 500 feet. 
 Mk 6 Mod 1 dolphins that defend harbors, anchorages and individual 
ships against combat swimmers and divers. 
 
mechanical sweeping consists of cutting the tether of mines moored in the 
water volume or other means of physically damaging the mine, such as chain 
drags to cut control wires. Moored mines cut loose by mechanical sweeping must 
then be neutralized or rendered safe for subsequent analysis. [Mine Warfare 
Primer, p. 14] 
 
mine. In naval mine warfare, an explosive device laid in the water with 
the intention of damaging or sinking ships or of deterring shipping from entering 
an area. [JP 3-15] 
 
mine countermeasures. All methods for preventing or reducing damage or 
danger from mines. Also called MCM. [JP 3-15] 
 
minefield. In naval warfare, an area of water containing mines emplaced with or 
without a pattern. [JP 3-15] 
 
minehunting. Employment of air, surface, or subsurface sensor and 
neutralization systems to locate and dispose of individual mines in a known field, 
or to verify the presence or absence of mines in a given area. [JP 3-15] 
 
minesweeping. The technique of clearing mines using either mechanical 
sweeping to remove, disturb, or otherwise neutralize the mine; explosive 
sweeping to cause sympathetic detonations, damage, or displace the mine; or 
influence sweeping to produce either the acoustic or magnetic influence required 
to detonate the mine. [JP 3-15] 
 
mine warfare. The strategic, operational, and tactical use of mines and mine 
countermeasures either by emplacing mines to degrade the enemy’s capabilities 
to wage land, air, and maritime warfare or by countering of enemy-emplaced 
mines to permit friendly maneuver or use of selected land or sea areas. Also 
called MIW. [JP 3-15] 
 
moored mine. A contact or influence-operated mine of positive buoyancy held 





moored mines are assembled in buoyant cases and held in place by anchors. 
There are three types of moored mines: close-tethered mines near the sea floor, 
in-volume mines, and near-surface mines. Moored mines require a large internal 
air space to allow the mine case to become buoyant, which limits the 
amount of explosives that they can contain. As a result, the damage radius of a 
moored mine is generally less than that of a bottom mine. Some moored mines, 
however, are armed with torpedoes or rockets that greatly increase the weapons’ 
“reach” against submerged and surface targets. [Mine Warfare Primer, p. 9] 
 
oscillating mine. A hydrostatically controlled mine that maintains a pre-set depth 
below the surface of the water independent of the rise and fall of the tide. (JP 3-
15 
 
pressure mine. In naval mine warfare, a mine having a circuit that responds to 
the hydrodynamic pressure field of a target. [JP 3-15] 
 
protective minefield. 1. In land mine warfare, a minefield employed to assist a 
unit in its local, close-in protection. 2. In naval mine warfare, a minefield 
emplaced in friendly territorial waters to protect ports, harbors, anchorages, 
coasts, and coastal routes. [JP 3-15] 
 
Q-route. A system of preplanned shipping lanes in mined or potentially mined 
waters used to minimize the area the mine countermeasures commander has to 
keep clear of mines in order to provide safe passage for friendly shipping. [JP 3-
15] 
 
rising mine. In naval mine warfare, a mine having positive buoyancy, which is 
released from a sinker by a ship influence or by a timing device. [JP 3-15] 
 
tactical minefield. A minefield that is employed to directly attack enemy 
maneuver as part of a formation obstacle plan and is laid to delay, channel, or 
break up an enemy advance, giving the defending element a positional 
advantage over the attacker. [JP 3-15] 
 
tactical obstacle. An obstacle employed to disrupt enemy formations, to turn 
them into a desired area, to fix them in position under direct and indirect fires, or 
to block enemy penetrations. (JP 3-15.) 
 
